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PREFACE. 



The object of the author, in this publication, is to aid the 
teacher in communicating instruction to his pupils, and in de- 
tecting any error which they may have made in the operation 
of the examples. 

Every instructor who has a large number of scholars under 
his care is aware ihat it is a great tax on his time, especially 
when in school, to examine the operation of many arithmetical 
questions ; whereas, by the aid of a Key, he may readily detect 
any mistake in the operation. Besides, amid the labors of the 
school-room, it is often very difficult for the most able arithmeti- 
cian to recollect, at the moment, all the principles involved in the 
solution of difficult questions ; but, by recurring to a Key, this 
difficulty will be obviated. 

The author would recommend to teachers never to point out 
directly to the pupil the method of solving a problem, nor perform 
the labor for him ; but suggest and explain such principles as will 
enable him to perform the question himself. 

The answers to all the examples in the Arithmetic are inserted 

in the Key, for the convenience of those teachers who may prefer 

to use the edition of the Arithmetic which does not contain the 

answers. 

B. GREENLEAF. 

Bbadfobi), Mass., September, 1857. 
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KEY 



TO 



GREENLEAF'S ARITHMETIC. 





NUMERATION. 






1. (Art. 40, p. 22.) 


29 


2. 


407 


3. 


23,007 


4. 


5,000,027 


5. 


7,205,005 


6. 


2,207,604,009 


7. 


105,909,308,201 


8. 9,000,000,008,000,000,046 


ft 15,000,000,000,031 ,000,017 


10. 507,000,000,000,203,000,057,000,018 


11. 9,000,000,000,000,000,047,007,002,000,392 


12. 15,000,000,000,000,000,000,000,000,010,127,026,320,426 


NoTB. — The above is 


the French method. 






ADDITION. 




(Art. 47, p. 26.) 




17. 30,530 


24. 300,000 


31. 


3,837,156 


18. 31,643 


25. 264,088 


32. 


150 


19. 26,798 


26. 357,477 


33. 


26,199 


20. 28,578 


27. 276,605 


34. 


264 


21. 34,383 


28. 3,980,839 


35. 


4,801,393 


22. 29,340 


29. 4,183,478 


36. 


5,067,696 


23. 283,649 


30., 31,881,050 


37. 


5,640,426 


1# 






(^) 



t) 
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38. 


4,344,737 


42. 62,075 


46. 


119 


39. 


4,935,497 


43. 10,601 


47. 


$228 


40. 


1,937,678 


44. 11,087 


48. 


$ 37,443 


41. 


118,106 


45. . $ 82,871 








(Art. 48, p. 28.) 






2. 


296 


4. 25,976 


6. 


936,318 


3 


1,832 


5. 643,322 


7. 


23,191,876 






SUBTRACTION. 




4. 


(Art.52, p. 31.) 5,676124. 




408,881,883,715 


5. 


5,119 


25. 




61,475,423 


6. 


4,409 


26. 




999,999 


7. 


2,589 


27. 




1 


8. 


48,447 


28. 




6,686,136 


9. 


46,698 


29. 




760,702,380 


10. 


17,672 


30. 




31,309,891 


11. 


53,859 


31. 


t 


16,680,605 


12. 


411,001 


32. 




10,014,098,379 


13. 


426,944 


33. 




85 


14. 


6,202,102 


34. 




110 


15. 


799,081 


35. 




190 


16. 


1,439 


36. 




993,044 


17. 


92,690 


37. 




$11,810 


18. 


243,334 


38. 






19. 


617,441 


39. 




173 


20. 


900,981 


40. 




1,026 


21. 


98,999,080 


41. 


, 


4,004 


22. 


788,889 


42. 




45 and 38 


23. 


9,393,239,896,461 


43. 




519,853,026 


1. 


(Art. 53, p. 33.) 138 


5. 




1,237,311 


2. 


525 dollars. 


6. 




2,500,000 


3. 


389 dollars. 


7. 




49,632 dollars. 


4. 


9,187 dollars. 


8. 




572,206 dollars. 



greenleaf's arithmetic. 



MULTIPLICATION. 



5. (Art. 


63, p. 40.) 3,156,492 


26. 


59,784 


6. 


6,172,835 


27. 


3,545,304 


7. 


1,979,796 


28. 


584,720,181,340 


8. 


30,316,704 


29. 


594,731,545 


9. 


16,294,896 


30. 


119,109,094,835 


10. 


22,204,188 


31. 


406,781,410,014 


11. 


45,005,091 


32. 


318,697,622,634 


12. 


77,377,566 


33. 


230,896,467,247 


13. 


293,468,329 


34. 


137,260,338,494 


14. 


161,539,842 


35. 


213,255,462,816 


15. 


274,135,320 


36. 


395,018,272 


16; 


17,247,986,832 


37. 


70,136,114,040 


17. 


$26,645 


38. 


475,065,601,536 


18. 


$5,529 


39. 


20,406,081,008,060,402 


19. 


$2,779 


40. 


915,527,086,788,307 


20. 


$21,053 


41. 


454,115,186,861,492 


21. 


13,505 


42. 


12,032,109,124,168,023 


22. 


24,386 


43. 


81,000,108,000,036 


23. 


■ $4,886 


44. 


52,370,625 


24. 


4,888 


45. 


114,972 


25. 


9,021 


46. 


29,657,416,470,704 




(Art. 61, p. 


42.) 


2. 


252,801 


5. 


2,639,559,272 


3. 


$11,025 


6. 


897,264 


4. 


2,784 








(Art. 64, p. 


43.) 


3. 


18,190 


8. 


63,126,063,000 


4. 


410,600 


9. 


^ 3,720 


5. 


70,000,000 


10. 


$888,000 


6. 


9,594,000,000 


11. 


$2,050,000 


7. 


700,000,000 


12. 


2,850,000,000 



9 


KBl 


' TO 






DIVTSTON. 






(Abt. 77, p. 49.) 


^v ^v 


Qaotients. Rem. 




Qaotients. Rem- 


80. 


17,327 


8, 


25,569 2 


31. 


69,255 1 


9. 


151,617 2 


32. 


71,451 


10. 


66,930 2 


33. 


8,650 111 


11. 


12,090,447 2 


34. 


90,365 28 


12. 


20,747 8 


35. 


4,598 297 


13. 


39,936 4 


36. 


226,447 174 


14. 


260,171 28 


37. 


5,091 5091 


15. 


68,241 8( 


38. 


7,060,504 4267 


16. 


111,946,492 1 


39. 


88,888 2341 


17. 


23,762,387 2 


40. 


800,008 4567 


18. 


20,166,474 1 


41. 


908,007,004 8765 


19. 


17,964,186 4 


42. 


2,069 


20. 


33,081,425 3 


43. 


2,700 pounds. 


21. 


13,698,246 4 


44. 


134 


22. 


26,316,692 1 


45. 


987 


23. 


169,739,167 3 


46. 


17 


24. 


133,557,795 1 


47. 


B5i|| 


25. 


129,629,629 3 


48. 


384^83 hours. 


26. 


126,984,126 6 


49. 


$12,402 


27. 


17,166 


50. 


35 


28. 


153,227 44 


51. 


A's 76 ; B's 68 ; C's 48. 


29. 


275,175 






3. 


(Art. 78, p. 51.) 321 


7. 


138 45 


4. 


308 1 


8. 


273 18 


5. 


38 38 


9. 


121if 


6. 


507 40 




lb 




(Art. 79, p 52.) 


8. 


37 411,111 


3. 


12,345,678 9 


9. 


8^,765 432,156 


4. 


9,876,543 


10. 


164,000 


5. 


5 2,100 


11. 


$21.42f 


6. 


11 91,853 


12. 


' 494HJ 


7. 


3 137,851 




• 



GBEENLEAT'S ARETHMEtlG. 



2 



CANCELLATION. 
(Art. 85, p. 55.) 

A 



4. 



1 



4$X8 

20 ' 

1 



32. 



=24. 



1 5 14 

^- Wxi:$x0 ' 

^ 9 



:^/- = 27, 



11^ .. ^xnx7 

''• WXWX^0X2" ^"'^- . 

it i 1 ^ 

2 iji 

^ £3x£^fi0x5_ ^^- $0X0 ' 

'• i^^xWxl&x?""'^^ ^' ^ ^ 

2 1 



4 13 ^ 

^xi4:^x^3: xi5x 3:»_^^ 

^- »xWx!rx3x0~ • 
1 ji 1 



2 

9 ^i><H 



22. 



2 8 1 



WX3 

? 1 



35. 



10. 



(2.) 
63013 X 17 
441091 



(Art. 87, p. 57.) 

(3.) 
79245 X 19 
713205 



(4.) 
82067812 X 16 
192406872 



1071221 


1505655 




513084992 




(Art. 88, 


p. 57.) 




(2.) 


(3.) 




(4.) 


6651 X 108 


111223 X 


104 


2042 X 1009 


53208 


444892 




18378 



718308 



11567192 



2060378 



10 
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(2.) 
13317 X 51 
66585 

679167 



(2.) 
8360 X 7001 

58520 
58528360 



(2.) 
915 



22? 



1830 
1830 



(Art. 89, p. 58.) 
(3.) 
71389 X 21 

142778 

1499169 

(Art. 90, p. 58.) 
(3.) 
10613 X 801 
84904 

8501013 

(Art. 91, p. 59.) 
(3.) 

1224> • 
18 

9792 
1224 



20130 = product by 22. 

366 = product by f . 
20496"= product by 22f. 22034^ 



22032 

2f=^ of 18. 12450 



(4.) 

12062 X 91 
108558 

1097642 



(4.) 
91603 X 2001 

183206 
183297603 



(4.) 
180 

_69i 

1620 

1080 

30= 



I of 180. 



(2.) 
8)6805600 



(Art. 92, p. 59.) 
(3.) 
4)179240 



850700 


44810 


(5.) 
8)12345078000 

1543209750 


(6.) 
3)3130 
1043 J 


(8.) 
4)771000 
192750 




(10.) 
8)1993000 





(4.), 
6)19237800 

3206300 

(T.) 
3)53400 

17800 



249125 



(9.) 
6 )916800 
1528000 

(11.) 
3) 28044000 

9348000 



gbeenleaf's arithmetio. 



11 



(3.) 



(Art. 93, p. 61.) 

61370913 
96488 



(4.) 



490967304 = the product by 8. 
2945803824 = the last product X 6. 
5891607648 =^ the last product X 2. 
5921556653544 

8649347864 multiplicand. 
1325769612 multiplier. 



103792174368 = the product by 12. 
830337394944 = the foregoing product X 8 for 96. 
4982024369664 = the last product X 6 for 576. 

1141713918048 = the first product X H for 132. 



11467042561708308768 product, 


Ans. 


(2.) 
77777770000 


(Art. 


94, 


p. 61.) 

(3.) 
41623100000 


7777777 






416231 


77769992223 


41622683769 


(4.) 
987654000000 






(5.) 
87654300000 


987654 






876543 


3)987653012346 






3)87653423457 


329217670782 






29217807819 
2 






■ 


58435615638 


(6.) 
9999990000 


( 




(7.) 
325678950000 


999999 






32567895 


9998990001 


3)325646382105 








108548791035 



12 
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(8.) 
6666600000 
66666 
3)6666533334 

2222177778 
2 



(9.) 
91234567800 
912345678 

90322222122 



4444355556 








(10.) 
12345670000 




(11.) 
98123452000000 


1234567 


■ 




98123452 


12344435433 


- 


9812^ 

Div: 


(353876548 


CONTKACTIONS IN 


ISION. 




(Aet. 95, p. 62.) 




(2.) 
89630 


(3.) 
123450 




(4.) 
18621 


3 


6 




8 


26889|0 


7407 00 




1489|68 


(5.) 
317121 


(6.) 
876735 




(7.) 
123456 


4 


3 




8 . 


126848|4 


26802|05 




987 648 


(8.) 
61678500 


(9.) 
9500 




(10.) 
12000 


4 


6 




3 


246714|000 


57 000 




36 000 


(11.) 
150000 


(12.) 
833i 


(13.) 
120 


(14.) 
616350 


8 


3 


4 


4 



1200|000 



lOjOO 



48|0 



24654|00 



gbbbnleaf's arithmetic. 



13 



(4.) 



(Abt. 96, p. 61.) 
(6.) 



655 

987 

12345 Ans. 



12332 

12 

1 



98755 
9 



1235 
9990 



98765ff|J. Ans. 



(5.) 


98755 


1235 


9 


9990 


1 


0900 



98765 Ans. 



(6.) 



9123456779 
9 
1 



876543211 
999999990 
000000000 



(2.) 
44 )39006(8 86f| 

380 



9123456789 Ans. 
(Art. 91, p. 64.) 



286 



22 

(4.) 
191 )5157( 27 

1837 




(3.) 
34 )1088(8 2 

68 





(5.) 
775 0)1133123( 146f^gg. 

35812 



48123 



(2.) 
9i)13120 

4 4 



1623 
(Art. 98, p. 65.) 

(3.) 
36) 76672f 

7 7 



37)52480(1418jf 
87 

154 
148 

68 ' 
37 
810 
296 

14 



252)586710(2129 J gf 
504 

827 
252 

751 
504 



2470 
2268 

202 



4 


KBY TO 




(4.) 
205)2090i 

3 3 


(5.) 
16^)10626 
2 2 


615)6271(10jf^ 
615 


33 


) 21252(644 
198 


121 




145 
132 

132 
132 


(6.) 
69^)12450 
6 6 


(7.) 
17f)5591i 

4 4 


(8.) 
10^)2667 
2 2 


415 ) 74700(180 
415 


71)22365(315 
213 


21 ) 5334(254 
42 


3320 


106 


113 


3320 


71 


105l 





355 


84 




355 


84 


(8.) 

272J)136125 
4 4 


(10.) 
2?)119 

7 7 


(11.) 

31i)12968f 

4 4 


1089 ) 544500(500 
5445 


i r ) 833(49 
68 


125 ) 51875(415 
500 


00 


153 


187 




153 


125 

625 
625 




PROBLEMS. 





1. (Art. 99, p. 61.) $2763 + $4650 + $ 8950 = $ 16363. 

2. $929 — $279 = $650. 

3. 6476 ^ 242 = 6234 feet. 



GREENLEAF'S ARITHMETIC. 15 

4. 1519 + 328 = 1847. 

5. 1963 — 199 = 1764; 1764 H- 2 = 882, miles B travelled ; 

882 + 199 = 1081, miles A travelled. 

6. $250 + 410 = $660 : $4698 — 660 = $4038 : $4038 

-T- 3 = $ 1346, George received ; $ 1346 + $250 = 
$ 1596, James received ; $ 1346 -j- $ 410 = $ 1756, Ed- 
win received. 

7. $ 8463 -^ 217 = $ 39. 

8. 19 X 3 = 57 ; 684 -f- 57 = 12 weeks. 

9. 3808 -^ 224 = 17 men. 

10. $575X99 = $56925. 

11. 96 X 22 = 2112 ; 63360 -h 2112 = 30. 

12. 1101 X 13 = 14313. 



MISCELLANEOUS EXAMPLES. 

(Page 68.) 

1. 200 + 305 + 230 + 282 + 171 = 1188, Ans. 

2. $175 + $87 + $31 =$293; $38 + $12 = $50; $293 

— $ 50 = $ 243, Ans. 

3. 97 X 5 = $ 485 ; 97 — 17 = 80; 80 X « = J 640 ; 

$ 640 — $ 485 = $ 155, gain, Ans. 

4. 3787 X 1728 = 6543936 cubic inches, Ans. 

5. 1756861b. -f- 987 = 1781b., Ans. 

6. 120 + 80 + 160 = 360 acres, Ans. 

7. $8395 -^ 365 = $ 23, Ans. 

8. 12x6 = 72; 12x12x6 = 864; 864- 72 = 792, Ans. 

9. $7X8 = $56; $8x3=$24; $56 + $24 = $ 80, Ans. 

10. $ 31 + $ 45 = $ 76 ; 3952 -^ 76 =52, Ans. 

11. 13 X 4 = 52, Ans. 

12. $ 250,000 -^ 500 = $500, Ans. 

13. 127 + 212 = 339 ; 500 — 339 = 161 ; $ 47 X 127 = 

$ 5969 ; $ 96 X 212 = $ 20352 ; $ 37 X 161 = 
$ 5957 ; $ 5969 + $ 20352 + $ 5957 = $ 32,278 ; $ 32,- 
278 — $ 17,876 = $ 14,402, Ans. 
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KB7 TO 



14. 17 — 7 = 10 ; 18 — 10 = 8 miles, Ans. 

15. 15 X 5 = 75 days, Ans 

16. 2 + 8 = 10; 10x4 = 40; 40 + 32 = 72, 72 -^ 2 

36 ; 36 X 10 = 360 ; 360 -r- 24 = 15, Ans. 

17. 16 + 4 = 20 ; 20 X 2 = 40 ; 126 + 40 = 166; 48 -^ 

2 = 24; 34 X 6 = 204; 17 — 5 = 12 ; 204 -J- 12 = 
17 ; 17 + 24 = 41 ; 166 — 41 = 125, Ans. 

18. 683 — 16 = 667 ; 667 4-' 23 = 29 pupils, Ans. 

19. 12 + 40 = 52; 40 X 5 = 200; 12 X 6 « 72 ; 52 + 200 

+ 72 + 7 = 331 miles, Ans. 

20. 9891 - 1211 = 8680 ; 8680 -> 2 = 4340, A received; 

9891 — 4340 =a 5551, B received, Ans. 

21. 15 X 16 = 240 ; 4080 -^ 240 = 17, third number, Ans. 

22. $4x 17 = $68; $2x32 = $64; $68 + $64 = 8 132; 

132 -7- 6 = 22 tons, Ans. 

23. 100 + 200 + 300 = 600 ; 5608 — 600 = 5008 ; 5008 4- 

4 = 1252, first year; 1252 + 100 = 1352, second year; 
1352 + 100 = 1452, third year ; 1452 + 100 = 1552, 
fourth year, Ans. 

24. $ 45 — $ 35 = $ 10 ; $ 10 X 12 == $ 120 ; $ 1100 — 

$ 620 = S 480 ; 480 -^ 120 = 4 years, Ans. 

25. 19782 + 31 = 19813, Ans. 

26. 1885 -T- 65 = 29; $ 4473 + $ 812 = $ 5285 ; $ 65 + 

$6 = $ 71; 4473 ^ 71 = 63 shares ; 63 — 20 = 34 
shares remaining ; $ 5285 — $ 1885 = $ 3400 ; $ 3400 
-f. 34 = $ 100, Ans. 





UNITRT) STATES MONET. 


* 




(Abt. 107, p. 73.) 


5. 


$ 12.345 


2. 


. 76500 cents. 


6. 


123560 mills. 


8. 


72y«o oentB. 


7. 


2220 cents. 


4. 


9 3.29 


- 
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■ 


ADDITION. 






(Abt. 108, p. 73.) 


6. 


$1717.062 


3. 


$328,722 


7. • 


^164.355 


4. 


$1805.847 


8. 


$7,105 


5. 


$3320.675 




" 




SUBTRACTION. 






(Abt. 109, p. 74.) 


7. 


$13,875 


3. 


$278,486 


8. 


$909.75 


4. 


$69,066 


9. 


$ 3.43 


5. 


$ 154.069 


10. 


$2.36 


6. 


$2058.08 








MULTTPLIOATION OP UNITED STATES MONET. 




(Abt. 110, p. 75.) 


10. 


$44,748 


2. 


$ 16.38 


11. 


$109.25 


3. 


$58.59 


12. 


$790.92 


4. 


$591.25 


13. 


$65.10 


5. 


$ 3,358 


14. 


$ 142.02 


6. 


$249.28 


15. 


$48,222 


7. 


$1120.32 


16. 


$48910.95 


8. 


$358.28 


17. 


$67.16 


9. 


$ 102.69 


18. 


$70,664 




DIVISION OF UNITED STATES 


MOJNEY. 




(Abt. Ill,, p. 77.) 


13. 


$3.75 


4. 


$ 1.625 


14. 


$2.28 


5. 


425 


15. 


47 


6. 


$3.89 


16. 


17 


7. 


$1.75 


17. 


691 


8. 


329 


18. 


$4.68 


9. 


$0.75 


19. 


$0.18 


10. 


$4.00 


20. 


$132.55 


11. 


144 


21. 


$1.12 


12. 


$0.06 
2* 


• 


\ 
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KKY 


TO 








PEACnCAL QUESTIONS 


BY ANALYSIS. 




(Abt. 116, ] 


X 79.) 


27. 




$60.17 J 


2. 






$118.82 


28. 


1 


$12467.25 


3. 






$7.24i 


30. 




$28.20 


4. 






$310.20 


31. 




$42.75 


5. 






$1126.93^ 


32. 




$9.035J 


6. 




$4668595.00 


33. 




$771.65 


8. 






$ 120.661 


34. 




$283.12^ 


9. 






$105.00 


35. 




$35.5265 


10. 






$72.68| 


37. 




$0.13 


12. 






$3800.00 |38. 




$4.16| 


13. 






$337.50 


39. 




$72,25 


14. 






$ 502.25 


40. 




$ 29.70 


15. 






$22.50 


41. 




$2.50 


16. 






$6996.00 


42. 




$0.22 


18. 






$190.00 


43. 




$0.20 


19. 






$3255.75 


45. 




152 


20. 






$103.35 


46. 




84 


21. 






$52.95 


47. 




362 


22. 






$ 129.525 


48. 




27 


24. 






$876,375 


49. 




50 


25. 






$472.50 


50. 




216 


26. 






$7.98| 














BILLS. 


^ 










(Abt. 122, p. 


83.) 




(!•) 


James Dow. 


(2.) 


Samuel Smith. 




$ 0.45 X 17 


= $7.65 




$0.98X13 =$12.74 




.37 X 


19 


= 7.03 




.15 X 


16 == 2.40 




.46 X 


16 


= 7.36 




.13 X 


36 = 4.68 




.87 X 13 


= 11.31 




.9 X 47 = 4.23 




.63 X 


9 


= 5.67 




.19 X 


12 = 2.28 




.56 X 


25 


== 14.00 




.17 X 


7 — 1.19 




.31 X 


17 


= 5.27 




.61 X 


13 = 7.93 




.16 X Ay 


= 3.04 




• 


$ 85.45 




$61.33 
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(3.) 



(5.) 



Wilson, Niles 

$6.00 X 2 = 
5.00 X 3 = 

1.80 X 5 = 

.25 X IT = 

.60 X 13 = 

.50 X 19 = 

.60 X 3 = 

1.12ix 7 = 

.22 X 15 = 

15.00 X 5 = 

4.50 X 3 = 

1.50 X 5 = 

4.50 X 1 = 



& Co. 

$ 12.00 

15.00 

'9.00 

4.25 

7.80 

9.50 

1.80 

7.87i 

3.30 

75.00 

13.50 

7.50 

4.50 



$ 171.02J 



(4.) Albert Crawford Dr. 
$5.25 X 17 = $89.25 



Cr. 



Benjamin Treat. 

$25.50 X 37= $943.50 
16.17 X 41 = 662.97 
97.75 X 40 = 3910.00 

169.37 X 13 = 2201.81 



7718.28 



(6.) 



1.62 X 29 = 


: 46.98 


.17 X 60 = 


: 10.20 


.27 X 49 = 


: 13.23 


3.19 X 18 = 


: 57.42 


2.75 X 27 = 


= 74.25 


.61 X 75 = 


: 45.75 


.75 X 36 - 


: 27.00 


.18 X 49 = 


: 8,82 




$ 372.90 


Cash, 


$ 83.00 


$30.00 X 3 


= 90.00 


4.00 X 7 


— 28.00 


2.00 X 4 


— 8.00 


1.75 X 5 


= 8.75 


2.25 X 7 


= 15.75 


Cash, 


= 60.00 


Draft, 


= 45.00 




$ 338.50 


Eemains due, $ 34.40 


J. C. Porter. 




8.25 X 17 = 


$ 140.25 


.50 X 50 = 


25.00 


Mi X 140 - 


11.90 


.63 X 120 = 


75.60 



$ 252.75 



20 

(7.) 

$6.25 X 97 = 

5.95 X 167 = 

6.07 X 87 = 

5.75 X 196 = 

7.25 X 275 = 

1.16 X 69 = 

.67 X 136 = 

.76 X 68 = 

1.37 X 169 = 

9.67 X 76 = 

69.70 X 89 = 

3.47 X 49 = 

Am't carried up, $ 



KEY 


TO 




John Cumminos. 




$606.25 


Am't brought up $12811.36 


993 65 • 


1.61 X 39 = 


62.79 


528.09 


.17 X 197 = 


33.49 


1127.00 


.69 X 86 = 


59.34 


1993.75 


1.17 X 78 = 


91.26 


80.04 


.85 X 187 = 


158.95 


91.12 


11.61 X 91 = 


1056.51 


51.68 


17.15 X 83 — 


1423.45 


231.53 


3.16 X 47 = 


148.52 


734.92 


18.15 X 35 = 


635.25 


6203.30 


9.47 X 47 = 


445.09 


170.03 


6.83 X 57 « 


389.31 


12811.36 


$ 17315.32 



LEDGER ACCOUNTS. 
(Art. 123, p. 87.) 

1. $ 461.97 2. $ 3165.60 

3. $4130.23 4. $21995.54 



REDUCTION OF COMPOUND NUMBERS. 

ENGLISH MONEY. 

(Abt. 128, p. 90.) 
(3.) (4.) 

127£. 15s. 8d. 4) 122672f ar. 

20 12 )30668d. 

2555s. 20)2555s. 8d. 

12 



127£. 15s. 8d. 



30668d. 
4 

122672far. 
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(5.) 






(6.) 


28£. 19s. 


lid. 


3far. 


4)27839far. 


20 

579s. 

1 1.'\ 






12)6959d. 3far. 
20)5798. lid. 


12 

6959d. 






28£. 19s. lid. 3far, 


4 
27839far. 








(7.) 






(8.) 


378£. 






12)90720d. 


20 

7560s. 
12 






20)7560s. 
378£. 



90720d. 



AVOIRDUPOIS WEIGHT. 



(Art. Ite, p. 91.) 



(1.) 165T. 13cwt. 3qr. 191b. 14oz. 
20 



3313cwt. 
4 



13255qr. 
25 



66284 
26511 

3313941b. 
16 

1988368 
331395 

5302318OZ. 



(2.) 16 )5302318 oz. 

25 )331394 1b. 14oz. 
4)13255qr. 191b. 
20)33 13cwt. 3qr. 



165T. 13cwt. 3qr. 191b. 14oz. 
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KEY TO 



(3.) 3T. IGcwt. 2qr. 181b. 
20 



76cwt. 

306qr. 
25 



(4.) 16)122688oz. 
25)76681b. 



1538 
613 

76681b. 
16 



4)306qr. 181b. 
20)76cwt. 2qr. 

3T. 16owt. 2qr. 181b. 



46008 
7668 

1226880Z. 

(5.) 2T. 17cwt. 3qr. 161b. 15oz. 13dr. 
20 



57cwt. 
4 

231qr. 
25 



1161 

463 

smib. 

16 



(6.) 16 )1482749d r. 

16)92671oz. 13dr. 

25)57911b. 15qz. 

4)231qr. 161b. 



20)57cwt. 3qr. 
Ans. 2T. 17cwt. 3qr. 161b. 15oz. 13dr. 



34751 
5792 

926710Z. 
16 



(7.) 7T. 17cwt. 
20 

157cwt. 
4 



556029 
92672 



628qr. 
25 



(8.) 19cwt. 3qr. 201b. 
4 

79qr. 

395 
160 



1482749dr., Ans. 



3140 
1256 

157001b. 
.07 



19951b. 
.09 



$179.55, Ans. 



$1099.00, Ans. 



ORBENLEAF'S 'ARITHMETIC. 
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TROY WEIGHT. 




(Art. 


130, p. 92.) 


(1.) 281b. lloz. 12pwt. 15gr. 
12 




347oz. 


(2.) 24)166863gr. 


20 




20)6952pwt. 15gr. 


6952pwt. 




12)347oz. 12pwt. 


24 

27813 




Atir. 281b. lloz. 12pwt. 15gr. 


13905 






166863gr., Am. 






(3 ) 31b. lOoz. 




(4.) 24)22080gr. 


12 

46oz. 




20)920pwt. 
12)46oz. 


20 

920pwt. 
24 




31b. lOoz., Ans. 


22080gr., Ans. 






(5) 731b. -lloz. 




(6.) .062)$ 1099.88 


12 




20)17740pwt. 


887oz. 
20 

17740pwt. 
$062 




12)887oz. 
Ans. 731b. lloz. 


35480 






106440 






$ 1099 88, Ads. 







Zi 




KEY TO 




(7.) 571b. 
12 


7oz. 


(8.) 191b. 6oz. 
12 


16pwt. (9.) 131b. 9oz, 

12 


691oz. 




234oz, 


165 


20.593J 


X 


20 


1.3857 ' 


2073 
6219 




4696pwt. 
.93 


1155 

825 


3455 
1382 




;$ 4367.28, An«. 


1320 
495 


138* 






165 


S 14229.9011, 


Ans. 


• 


$ 228.6405, Ans. 



APOTHECARIES' WEIGHT. 



(AKt. 131, p. 93.) 

(1.) 23ft 95 05 29 13gr. 
12 



2855 (2.) 20) 186853g r. 

8 8)68429 



22805 8)22805 

? 1 2)2855 

^^^29 j^j^ 23ft 95 05 29 13gr. 
20 



136858gr., Ads. 



(3.) 23ft (4.) 3)66249 
12 8 )2208 5 

2765 12)2765 

_1 23ft, Ans. 



22085 
3 

66249, Ans. 



greenleaf's abithmetic. 



85 



270759gr., Am. 



(5.) 47ft 
12 


Of 03 19 19gr. 


(7.) 1ft 
12 


564g 


(6.) 20)27076%. 


121 


8 
45123 


3)135379 19gn 
8)45123 19 


8 
963 


3 

135379 
20 


12)5643 

Ane. 47ft Og 03 
[19 19gr. 


3 

2889 
20 



5)5760gr. 

1152 
12i 



1J 144.00 
1.80 

$ 142.20, Ans. 



AVOIRDUPOIS, TROY, AND APOTHECAREES' WEIGHT 

COMPARED. 



(Art. 182, p. 94.) 



(1.) 131b. 6oz. 

7000 437igr 

91000 6 

2625 2625gr. 



676ft)9362&(161b. 
576 

3602 
3456 



1465 
12 



5760)17580(3oz. 

1728 

300 
20 



(2.) 161b. 3oz. Ipwt. Igr. 
12 

195oz. 
20 



8901pwt. 
24 



7000)93625(131b. 
7000 

23625 
21000 

2625 
16 

7O00)42000(6oz. 
42000 



6000 (Carried forward to p. 26.) 
3 



t) 


KEY TO 






(Brought forward.) 




6760)6000(lpwt, 


• 


5760 
240 






24 






5760)5760(lgr. 




5760 




(3.) 




(4.) 


31b. 80Z. 


lOpwk 


356dr. 


12 




3 


44oz. 




1068 


20 




20 


890pwt. 




24)21360 


24 




20)890 


20)213e0gr. 




12)44oz. lOpwt 


3)1068 




Ans. 31b. 80Z. lOpw 


356dr., AnB. 




(5.) 




(6.) 


21b. 80Z. 


.21b. 80Z. 


121b. ,121b. 


16 


7000 437^gr. 


16 7000 


40oz. 


14000 8 


192oz. 24)84000gr. 


2.40 


3500 3500gr. 


37^ 20)3500pwt. 


96.00 20)17500gr. $72.00 175oz. 




8759 


70 .40 




.20 Ans. $ 2.00 loss. $ 70.00 




$175 






96 






$ 79 gain, Adb. 





i 
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LINEAR OR LONG MEASURK 



(1.) 96deg. 
_69i 

870 
681 
16 

6696m. 
8 



53575far. 



(Abt. 133, p. 96.) 
66m. 7ftir. 32rd. 12ft. 6iiL ' 

(2.) 12 )42432048 6m. 
16^)35 360040 ft. 6in. 
40" )2143032 rd. 12ft. 
8)535 75ftir. 32rd. 
69i)6696m. 7ftir. 



40 
2143032rd. 


Ans. 


96deg. 56m. 7far. 32rd. 
[12ft. 6in., Ans. 


16^ 






12858194 
2143033 
1071516 

35360040ft. 
12 


(3.) 79m. 
8 

632fiir. 
40 

25280rd.- 


(4.) 16^)417120ft. 
40)25280i:d. 
8)632fur. 
Ans. 79m. 


Ans. 424320486in. 


16,1 






417120ft., Am 


i. 


(5.) 396 
40 


(6.) 12)3136320iiL 



15840rd. 
16i 

95040 
15840 

7920- 

261360ft. 
12^ 

3136320in., Ans. 



2 2 

33 )522720 



40)15 840rd. 



B96fdr., Ans. 
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(7.) SOms. 
8 

240fur. 
40 

9600rd. 
16i 



67600 
9600 
4800 

158400ft. 
12 



(8.) 1 2)1900800i n. 

16i)158400ft. 
J 2 

33 )316800 

40 )9600rd . 

8)240fbr. 



30ms., Ans. 



1900800m., 


Ans. 

CLOTH MEA8UJWS. 

(Art. 134, p. 96.) 




• (1.) 
17yd. 3qr. 2na. 

4 

71qr. 
4 

286na., Ans. 


(2.) 
4)286na. 

4)7 Iqr. 2na. 
17yd. 3qr. 2Ba., Ana 


(3.) 

865yd. Iqr. Sna. 

4 

1461qr. 
4 

5847na., Ans. 


(4.) (5.) 
4)5847na. 71E.E. 4qr. 
4)1461qr. 3na. 5 
365yd. Iqr. 3na-, Ans. 359qr. 

4 


(6.) 
4)1436na. 

5)359qr. 
Ans. 71E.E. 4qr. 



1436na., Ans. 
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(7.) 
47yd. 3qr. 
4 


(8.) 

81JE.E. 
5 


191qr. 
1.25 

955 
382 
191 


4)156qr. 

39 
3 

$117, Ann. 


$238.75, Ans. 





SURFACE OR SQUARE MEASURE. 
(Art. 1355 p. 97.) 

(1.) 57 A. 3R. 27p. 21yd. 8fk. 57in. 

_i> (2.) 

231R 144 )363331 893m . 
40 



9267p. 
80| 

278031 
2316 | 

280347 fyda. 
9 



9) 2523138ft. 21 in. 

30J)280348yd. 6ft. 
4 4 



121)1121392 



2523137}ft. 
144 

10092555 
10092553 
2523127 
108 

363331893in., Ans. 

3* 



40)9267p. 85 -7- 4 = 21yd. 2ft. 36in. 

4)231R. 27p. 

57A. 3R. 27p. 21yd. 2ft. 36in. 

6 21 



Ans. 57A. 3R. 27p. 21yd. 8ft. 57m. 



80 



KEY TO 



(3.) 25A. (4.) 2724)1089000ft. 



lOOR. 
40 

4000p. 
2724 

8000 
28000 
8000 

1000 



1089 )4356000 



40)4000p. 
4')100R. 



(5.) 365S. M. 
640 

14600 
2190 



25A., Ans. 



233600A. 
1 60 

14016000 
2336 



Ans. 37376000sq. rd. 



1089000ft., Ans. 
(6.) 160)37376000 square rods. (7.) 144)12345678 



640)233600 acres. 



365 square miles. 



(8.) 39A. 2R. 16p. 
4 

158R. 
40 

6336p. 
3.75 

31680 
44352 
19008 

$23760.00 



9)85733ft. 126 in. 
30| )9525 yd. 8a 
40 )314p . 26iyd. 
4)7R. 34p. 

lA. 3R. 
lA. 3R. 34p. 26iyd. 8ft. 126in. 

| yd. = 4ft. 72m. 

Ans. lA. 3R. 34p. 27yd. 4ft. 54in. 

6336 poles. 
2724 



12672 
44352 
12672 

1584 



1724976 square feet. 
0.25 



8224880 
3449952 

431244.00 
23760.00 



S 407,484.00, Ans. 



greenleaf's arithmetic. 
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SURVEYOR'S MEASURE. 

(1.) (Akt. 136, p. 98.) (2.) 

46m. 3ftir. 5ch. 251. 100 )3715251 . 

_± 10)3715ch. 25L 



371fiir. 
10 



3715ch. 
100 

3715251., Ans. 

(3.) 
97m. 
8 



8 )371fu r. 5ch. 

46m. 3fiir. 
Ans. 46m. 3ftir. 5ch. 251. 



^ (5.) (6.) 

1377sq. ch. $ 80 -4- 160 = $ 0.50. 

16 625)2,126,250 square links. 



776f\ir. 

10 
7760oh. 
100 

7760001., Ans. 



8262 
1377 
40)22032 



3402sq. rd. 
0.50 



$1701.00, Ans. 



4)550R. 32p. 
T37A. 2R. 
137A. 2R. 32p., Ans. 



(1.) 
. 29 cords. 
128 

232 
58 
29 



CUBIC OR SOLID MEASURE. 
(Art. ISI, p. 100.) 



(2.) 



3712ft. 

1728 



29696 
7424 

25984 

3712 



(3.) 

19 tons. 
40 

760ft. 
1728 



6080 
1520 

5320 

760 



1728) 6414336 cubic inches. 
128) 3712 cubic feet. 
29 cords, Ans. 

(4) 
1728)1313280 cubic inches. 

40)760 feet. 

19 tons, Ans. 



Ans. 6414336in. 1313280 cubic inches, Ans. 
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(5.) 128 X 128 — 16384 cubic feet. Am. 

(6.) 16384 -f. 128 = 128 cords, Ans. 

(7.) 4 X 40 X 7 = 1120 cubic feet, Ans. 

(8.) 8650ft. -T- 128 =67 cords, 74 cubic feet, Ans. 

(9.) 17 X 11 X 9 = 1683 cubic feet, Ans. 

LIQUID OR WINE MEASURE. 

(Art. 138, p. 101.) 



(1.) 57T. 3hhd. 
4 


50gal. 3qt. 


(3.) 96hhd. 47gal. 2qt 
63 


231hhd. 


(2.) 


295 


63 


2)116830 pints. 


580 


14603gaL 


4)58415qt. 


6095gal. 


4 
58415qt. 


63)14603gal. 3qt. 
4)231hhd. 50gai. 


4 

24382qt. 
o 


^ 57T. 3hhd. 
116830pt. 57T^ ^Y,^^^^ 50gal. 3qt., Ans, 


48764pt. 
4 


(4.) 
4)195056 gillf 


J. 


195056 gills, Ans. 
(5.) 


2)48764pt. 




40hbd. 


4)24382qt. 




63 


63)6095gal. 2qt 


120 


96hhd. 
Ans. 96bhd. ^ 


47gaL 
47gal. 2qt. 


240 

2520gal. 
4 


(6.) 2 
63 


126 

4 


10080qt. 
2 


126 
0.40 


504 
0.12 


20160pt. 
0.37i 


$50.40 


% 60.48 


141120 




50.40 


60480 




$10.08, Ans. 


10080 
% 7560.00, An«. 



(1. 

<2. 
(3. 

(4. 

(5. 
(6. 
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^EEB MEASURE. 

(Art. ISO, p. 102.) 

46 X 54 = 2484gal. ; 2484gal. + 49gal. = 2533gal. ; 
2533 X 4 = 10132qt. ; 10132 X 2 = 20264pt., Ans. 

20264 ^ 2 = 10132qt. ; 10132 -5- 4 = 2533gal. ; 2533 
-=- 54 =s 46hhd. 49gal., Ans. 

368 X 54 = 19872gal. ; 19872 X 4 = 79488qt.; 79488 
X 2 = 158976pt., Ans. 

158976 ^ 2 = 79488qt. ; 79488 -5- 4 = 19872gal. ; 
19872 ~ 54 = 368hhd., Ans. - 

76 X 54 = 4104gal. ; 4104 X 0.29 = $ 1190.16, Ans. 

47 X 54 == 2538gal. ; 2538gal. + 36gal. = 2574gal. ; 
2574 X 4 = 10296qt. ; 10296 X 0.05 = $ 514.80, 



Ans. 



DRY MEASURE. 

(Art. 140, p. 108.) 

(1.) 35 X 4 = 140pk. ; 140pk. + 3pk. = 143pk. ; 143 X 8 
= 1144qt. ; 1144 X 2 = 2288pt., Ans. 

(2.) 2288 -i- 2 = 1144qt. ; 1144 -^ 8 = 143pk. ; 148 -^ 4 = 
35ba. 3pk., Ans. 

(3.) 676 X 36 = 24336bu. ; 24836 X 4 = 97344pk., Ans. 

(4.) 97344 -^ 4 = 24336bu. ; 24336 -5- 36 = 676ch., Ans. 

(5.) 50 X 0.60 == $ 30.00; 50 X 5 « 250pk. ; 250 X 0.15 
= $ 37.50 ; $ 37.50 — $ 30.00 = $ 7.50 gain, Ans. 

(6.) 96 X 0.42 = $40.32 ; 2304 ^ 32 = 72bu.; 72 X 0.45 
- $ 32.40 ; $ 40.32 — $ 32.40 = $ 7.92 loss, Ans. 
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DEY, LIQUID, AND BEER MEASURE COMPARED. 

(Abt. 141, p. 104.) ^ 

(1.) 4hhd. 15gal. beer = 231gal. ; 231 X 282 = 65142; 
65142 -r- 231 = 282gal. wine = 4hhd. 30gal., Ans. 

(2.) 4hhd. 30gal. = 282 wine gal.; 282x231 = 65142; 
65142 -T- 282 = 231 beer gal. = 4hhd. 15gal., Ans. 

(3.) 2820 X 4 = 11280qt. ; 11280 X 0.04 = $ 451.20 ; 2820 
X 282 = 795240 ; 795240 -^ 231 = 3442ff gal. wine 
measure ; 3442^f X 4 = 13770f ^qt. ; 13770^^ X 0.06 
= $ 826.22i^f ; $ 826.22i^f — $ 451.20 = $ 375.02f f , 
Ans. 

(4.) 2538 X 4 X 0.04 = $ 406.08 ; 2538 X 231 = 586278 ; 
586278 -T- 282 = 2079 ; 2079 X 4 X 0.06 = $ 498.96 ; 
$ 498.96 — $ 406.08 = $ 92.88 gain, Ans. 

(!f.) 385 X 4.00 = $ 1540.00 ; 385bu. x 268| = 103488 ; 
103488-^231 r^ 448bu. ; 448 X 32 X 0.20 = $ 2867.- 
20 ; $ 2867.20 - $ 1540.00 = $ 1327.20 gain, Ans. 

(6.) 1000 X 1.05 == $ 1050.00 ; lOOObu. x 268| = 268800 ; 
268800 -f. 231 = 116337-jbu. ; 1163/-^ X 1.12 = 
$1303.27; $1303.27 - $1050.00 = $253.27 gain, 
Ans. 

(7.) 30 X 1728 = 51840 cubic inches; 51840 -r- 282 = 
183f|gal. ; 51840 -^ 268|. == 192fgal. ; 192f - 183f f 
= ^afggal., Ans. 

(8.) 365 X 4 X 0.05 = $73.00 ; 365 x 231 = 84315 ; 84315 
-T- 282 = 299gal. ; 299 X 4 X 0.05 = $59.80; $73.00 
— $59.80 = $13.20, Ans. 
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TIME. 

(Abt. 142, p. 106.) 

(1.) 365da. 5h. 48iilin. 49seo. (2.) 

24 60 )31556929s ec. 

1465 ' 60)525948m. 49sec. 

730 24)8765h. 48m. 

8765h. 



60 



365da. 5h. 



525948m. Ans. 365da. 5h. 48m. 49sec. 

60 



31556929sec., Ans. 

(3.) 2348yrs. + 1855yrs. = 4203yrs. ; 365da. 6h. = 31557600 

. sec. ; 31557600sec. X 4203 = 132636592800sec., Ans. 
(4.) 31556929 seconds in a solar year ; therefore 74726807872 

-^ 31556929 = 2368 years, Ans. 
(5.) June 13da. -j- July 31 + August 31 -|- September 30 -^ 
. October 31 -{- November 30 -|- December 31 -f- January 
31 -}- February 16 + 365 + 365 = 974da. = 2 yrs. 
"244da. , Ans. 

CIRCULAR MEASURE. 

(Abt. 143, p. 107.) 

(1.) 278.27^43' (2.) 

30 60)50263' 



837° 30)837° 43' 



60 27S. 27° 



50263', Ans. Ans. 27S. 27° 43'. 

(3.) 44 X 30 = 1320°; 1320°+ 18° = 1338^ 1338x 60 = 
80280' ; 80280' + 57' = 80337' ; 80337 X 60 c=, 
4820220" ; 4820220" + 23" = 4820243", Ans. 

(4.) 4820243 -^ 60 = 80337' 23" ; 80337 -^ 60 = 1338° 57' ; 
1338 -J- 30 = 44S. 18° ; 44S. 18° 57' 23", Ans. 

(5.) 360 X 00 = 21600' ; 21600 X 60 = 1296000, Ans. 

(6.) 1296000 -^ 60 = 21600' ; 21600 -^ 60 = 360°, Ans. 
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MISCELLANEOUS. 

(Aet. 14i, p. 108.) 

(1.) 4x5 + 4 = 24; 24X2 + 1=49; 49x20 + 10 

= 990 ; 990 X 24 = 23760 sheets, Ans. 
(2.) 23760 -T- 24 = 990qr. ; 900 -h 20 = 49rm. lOqr. ; 49 4- 

2 = 24bun. Inn. ; 24 -7- 5 = 4ba. 4bun. ; 4ba. 4bua 

Inn. lOqr., Ans. 
(3.) 10 X 8 + 6 = 86 ; 86 X 21| + 8 = 1857 ; 1857 X 

14 = 259981bs. 
<4.) 25998^14 = 1857; 1857-7-21^ = 86 pigs 8 stone; 

86 -T- 8 s= 10 fother 6p. ; 10 fother 6 pigs 8 stone, Ans. 
(5.) 56 X 12 X 0.23 = $154.56, Ans. 
(6.) $22.00 ^ 200 = $0.11, Ans. 
(7.) 302 X 8 X 0.30 = $724.80, Ans. 
(8.) $4.00 ^ 100 = $0.04;' 50.24 -5- .04 = 1256 pounds. 
(p.) 12 X 12 X 12 X $0,045 = $77.76. 
(10.) 56 X 2 = 1121b. ; 112 X 0.20 = $22.40; 196ib. -^ 2 

= 98ib. ; 98 X 0.05 ==- $4.90 ; $22.40 — $4.90 » 

$17.50, Ans. 

MISCELLANEOUS EXAMPLES IN REDUCTION. 

(Page 109.) 

(1.) 57 X 20 + 15 = 1155s.; 1155 X 12 = 13860d.; 13860 

X 2 = 27720 half-pence, Ans. 
(2.) 59 X 12 = 7O80Z. ; 708 x 20 + 13 = 14173pwt. ; 

14173 X 24 + 15 = 340167gr., Ans. 
(3.) 340167 ~ 24 = 14173pwt. 15 gr. ; 14173 -^ 20 = 708oz. 

13pwt. ; 708 -r- 12 = 591b. ; 591b. i3pwt. 15gr., Ans. 
(4.) 761 X 4 = 3044qr. ; 3044 -j- 5 = 608E.E. 4qr., Ans. 
(5.) 61 X 3 = 183qr. ; 183 -r- 4 = 45yd. 3qr., Ans. 
(6.) 63 X 4 = 252qt. ; 252 X 2 = 504pt. ; 504 -r- 3 = 168 

bottles, Ans. 
(7.) 2ft. 8in. = 32in. ; 15 X 8 X 40 X 16 J X 12 = 95O400in. ; 

950400 -^ 32 = 29700 times, Ans. 
(8.) 2oz. 12pwt. = 52pwt.; 51b. 2oz. 8pwt. = 1248pwt.; 1248 

-^ 52 = 24 spoons, Ans, 
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(9.) _ 14ft. 9m. = 177in. ; 436 X 8 X 40 X l^i X 12 = 276- 

24960m. ; 27624960 -^ 177 = 156073^^ times, Ans. 
(10.) 123 X 78 X 4 = 38376 ears; 38376 -5- 8 = 4797qt. ; 

4797qt. -H 8 = 599pk. 5qt. ; 599pk. -r- 4 = 149bu. 3pk. 

5qt., Ans. 
(11.) bjd. 2qr. 3na. = 91na.; 182 X 4 X 4 = 2912iia.; 2912 

-f- 91 = 32 suits, Ans. 
<12.) 5pwt. lOgr. == 130gr. ; 31b, loz. 2pwt. 2gr. r= 17810gr. ; 

17810 -^ 130 = 137 rings, Ans. 
(13.) 18in. -T- 3 = 6in. ; 6in. X 4 = 24in, ; 56ft. X 60 = 

3360ft. ; 3360 X 144 = 483840in. ; 483840 -r- 24 = 

20160 shingles, Ans. 
(14.) 56 X 25 X 2 = 2800sq. ft. ; 2800 X 6 = 16800 shin- 

gles, Ans. 
(15.) 22m.3ftir.l7rd.=7177rd.; 25000 X 320 = SOOOOOOrd. ; 

8000000 -^ 7177 = 1114^ff|da., Ans. 
(16.) 71b.l0oz. = 122oz.; lOcwt. 3qr. 161b. == 10911b. ; 1091. 

X 16 = 174560Z. ; 17456 -^ 122 == 143^ weeks, Ans. 
(17.) 7 X 63 = 441gal. ; 441 X 4 = I764qt. ; 1764 X 0.09 

= $ 158.76, Ans. 
(18.) 15 X 54 = 810gal. ; .810 X 4 = 3240qt. ; 3240 X 2 = 

6480pt. ; 6480 X 0.03 = $ 194.40, Ans. 
(19.) 73 X 32 = 2336qt. ; 2336 X 0.02 = $ 46.72, Ans. 
(20.) 29 X 57 = 1653yd. ; 1653 X 0.15 = $ 247.95, Ans. 
(21.) 120 X 4J X 4 = 2160 cubic feet ; $ 4.00 -r- 128 = 

$ 0.03125 ; 0.03125 X 2160 = $ 67.50, Ans. 
(22.) 33 X 18 = 594sq. ft. ; 594 -j- 9 = 66sq. yd. ; $ 0.20 X 

66 = $ 13.20, Ans. 
(23.) 20 X 25 = 500 pills; 6 + 5 + 4 == 15gr. ; 500 X 15 = 

7500gr., Ans. 
(24.) 87 X 63 = 5481gal. ; 5481 x 0.83 = $ 1808.73, Ans. 
(25.) 128ft. -f- 2 = 64ft. ; 64 x 880 = 56320oz. ; 128 X 480 

= 61440OZ. ; 56320oz. + 61440ob, = 117760oz. ; 117- 

760 -T- 16 = 73601b., Ans. 
4 
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(26.) 24 X 0.43 = $ 10.32 ; $ 1548.00 -^ 10.32 = $ 150.00, 

Ans. 
(27.) From 1837 to 1857 tliere are 5 leap years, viz., 1840, 

1844, 1848, 1852, and 1856. Therefore, $ 10.00 X 5 

= $ 50.00 ; $ 200.00 — $ 50.00 = $ 150.00, Ans. 
(28.) 1,000,000 X 25^ ^ 25,800,000gr. ; 25,800,000 -^ 7000 

= 3685^1b., Ans. 
(29.) 188 X 0.50 = $ 94.00 ; 188gal. -^ 2 = 94gal. ; 94 X 

231 == 21714 ; 21714 ^ 282 = 77gal. ; 77 X 4 = 

308qt. ; 308 X 0.12^ = $ 38.50 ; 94 X 4 = 376qt. ; 

376 X 0.14 = e 52.64 ; $ 52.64 + $ 38,50 = $ 91.14 ; 

e 94.00 — $ 91.14 = 6 2.86, Ans. 



ADDITION OF COMPOUND NUMBERS. 
(Art. 145, p. 112.) 

2. 324T. 15cwt. 2qr. 151b. 12oz. 9dr. 

3. 233cwt. Iqr. 61b. 4oz. 5dr. 

4. 2091b. 7oz. 15pwt. 8gr. , 

5. 3851b. 7oz. 5pwt. lOgr. 

6. 183ib 6g 35 19 19gr. 

7. 246ib log 33 29 2gr. 

8. 195deg. 55m. 5fiir. 24rd. Ift. lin. 

9. 317m. 3fur. 18rd. 4jd. 2ft. 3in. 

10. 229yd. 3qr. 3na. IJin. 

11. 2513E.E. 3qr. 2na. Oin. 

12. 2038A. IR. 13p. 2ft. 95in. 

13. 317A OR. 24p. 13|ft. 

14. 160m. Oftir. Ich. Ip. 121. 

15. ia4m. 6fur. 9ch. Op. 12i. 

16. 335T. 23ft. 1173in. 

17. 378C. 96ft. 1460in. 

18. 354tu, Ohhd. 30gal. Iqt 

19. 286hhd. 42gal. Iqt. Ipt 

20. 784hhd. 24gal. 2qt. Opt, 
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21. 298bu. Opk. 4qt. Ipt. 

22. 128bu. 2pk. 7qt. 

23. 227y. 7m. 16da. 21h. 28min. 2seo. 

24. 240w. Ida. 23h. 33min. Ssec. 

25. 5S. 10^ 35' 16". 

26. lis. 2° 22' 42". 

27. 20£. 17s. lOd. 

28. '51b. 9oz. 4pwt. 20gr. 

29. 7ib log 35 19 4gr. 

30. 117cwt. Iqr. 221b. 

31. 175yd. 2qr. 2na. 

32. 1060m. 5ftir. 16rd. 5yd. 1ft. 

33. 588A. IK. 31p. 

34. 7S. 29° 33' 56". 



SUBTRACTION OF COMPOUND NUMBERS. 

« 

(Aet. 146, p. 116.) 

1. 435£. 16s. 3d. 

2. 67£. 18s. 5|d. 

3. 435£. 15s. 9|d. 

4. 51T. 18cwt. 2qr. 211b. 9oz. 8dr. 

5. 53cwt. 3qr. 201b. 14oz. 

6. 54lb. 4oz. 14pwt. 19gr. 

7. 381b. 7oz. 14pwt. 13gr. 

8. 52ib 6g 33 19 15gr. 
. 9. 5ib 55 05 19 17gr. 

10. 6m. 7fur. 38rd. 2ft. llin. 

11. 9deg. 4m. 5fur. 37rd. 4yd. 1ft. 4m. 

12. 48yd. 2qr. 2na. IJin. 

13. 31E.E. 4qr. 2na. 

14. 38A. 2R. 5p. 264ft. 33in. 

15. 3A. IR. 38p. 18yd. 7ft. 36in. 

16. Im. 7ftir. Ich. 2p. 231. 

17. 12m. 6ftir. 8oh. Op. 241. 
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18. SOT. 37ft. 1620in. 

19. 163G. 53ft. 1289in. 

20. 68tu. Ihhd. 53gal. 3qt. 

21. 577hhd. 52gal. 

22. 17ch. 35bu. 

23. 12ba. 3pk. 4qt. 

24. 4mo. 23(la. 20h. 45mm. 428eo. 

25. 28y. Imo. 15da. 21h. 48min. 58eo. 

26. 9S. 2° 56' 52 ". 

27. 2S. 27° 21' 54". 

28. 67A. Ord. 38p. 265ift. 

29. 99£. 16s. 5Jd. 

30; 24956m 7ftir. 22rd. 15ft. 9m. 

31. 40. 50ft. 

32. 11yd. Iqr. 3na. 

33. 33cwt. 2q. 201b. 

34. 54gal. Oqt. Ipt. 

35. 6A. 2K. 32p. 

36. 12° ir 27''. 

37. 86bu. Ipk. Oqt. Ipt. 

38. IT. 19ft. 1418in. 



MULTIPLICATION OF COMPOUND NUMBERS. 

(Art. 147, p. 119.) 

2. 19£. 10s. 4d. 

3. 557T. 19owt. Iqr. 111b. 15oz. 7dt. 

4. 391b. lOoz. 13pwt. 3gr. 

5. 2611b. lloz. Opwt. Ogr. 

6. 427ft log 05 29 14gr. 

7. 858deg. 44m. 4ftir. 6rd. 7ft.. Oin. 

8. 215m. 7ftir. 9ch. 3p. 11. 

9. 181 A. 3R. lip. 6yd. 4ft. 41in. 

10. 57yd. 2qr. 3na. 

11. 123tu. 3hhd. 36gal. 3qt. 

12. 209hhd. 55gal. 3qt. Opt. Igi. 
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13. 118bu. Ipk. 6qt. 

14. llOy. 343d. 3h. 41m. 12sec. 

15. 149deg. 9m. 5fur. 13rd. 3yd. Ifl. 

16. 214A. 3R. 12p. 

17. 3d. 16h. 54m. 

18. 29ba. Op. Oqt. 

(Art. IIS, p. 121.) 

2. 56T. 14owt. 3qr. 151b. 

3. 5£. 4s. 3d. 

4. 10£. 8s. 3d. 

5. 12£. 13s. Od. 

6. 1290£. 4s. Od. 

7. 321b. 9oz. 15pwt. 

8. 746m. 5fiir. 

9. 15° 0' 0". 

10. 1275A. 2R. 16p. 22jd. 8ft. 32iB. 

11. 2y. 68d. 19h. 54m. 

(Art. 149, p. 122.) 

2. 89Iihd. 52gal. 3qt. Ipt. 

3. 179bu. 3pk. 5qt. Opt. 1^. 

4. 275ch. 19bu. 2pk. 

5. 23£. lis. 5id. 

6. 3419A. 2R. 23p. 

7. 3375yd. 3qr. Ina. O^in. 

8. 441ihd. 52gal. 2qt. Ipt. 

9. 6357m. 5fur. 14rd. ll^ft. 

10. 175gal. 2qt. Opt. 

11. 15T. 38ft. 1074in. 

12. 1320. 2ft. 

4* 



i 
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DIVISION OF COMPOUND NUMBERS. 

(Art. 150, p. 123.) 

2. 2£. 8s. 9jd. 

3. 61T. 19cwt. 3qr. 171b. 15oz. 15dr. 

4. 71b. lloz. 14pwt. 15gr. 

5. 321b. 8oz. 17pwt. 12gr. 

6. 38ft 10§ 55 29 14gr. 

7. 71deg. 38in. 2ftir. 13rd. 14ft. 4iii. 

8. 17m. 7fur. 9ch. 3p. 231. 

9. 16A. 2R. 4p. 19yd. 7ft. 79m. 

10. lOjd. 3qr. 3na. 

11. 17tmi. 2hhd. 50gal. Iqt. 

12. 29hlid. 61gal. 3qt. Ipt. 3gi. 

13. 19bu. 2pk. 7qt. Ipt. 

14. 13j. 316d. 15h. 27m. 39sec. 

15. 16deg. 39m. 3ftir. 39rd. 5yd. 2ft. 

16. 23A. 3R. 19jp. 

17. 7h. 24m. 30sec. 
18 3bu. 2pk. 4qt. 

(Art. Uh P- 124.} 

2. 12cwt. 2qr. 111b. 

3. 0£. 5s. 9^d. 

4. 0£. 9s. lid. 

5. 0£. lis. 6d. 

6. 13£. 8s. 9^d. 

7. 3oz. 5pwf/. 15gr, 

8. 24m. 7fur. 4rd. 

9. 0° 15'. 

10. 39A. 3R. 17p. 30yd. 8ft. lOOin. 

11. 2d. 5h. 17m. 19sec. 

(Art. 152, p. 125.) 

2. 2hhd. 19gal Oqt. Ipt. 

3. 3bu. Ipk. 4qt. Ipt. Igi. 
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4. 16ch. 7bu. 2pk. Oqt. Opt. 

5. 0£. 8s. 3id. 

6. 117A. 3R. 27p. 

7. 37yd. 3qr. 2na. 2m. 

8. 47gal. 3qt. Ipt. 

9. 17m. 3fiir. 13rd. 14ft. 

10. 3gal. Iqt. Ipt. 

11. 37ft. 978in. 

12. 7C. 98ft. 

13. 4T. 15cwt:2qr. 10}||lb. 

14. 19m. 3ftir. 39rd. 13ft. 2f fin. 

15. 24A. 3R. 6f gp. 

16. 9A. IR. 19p. 139ffft. 

17. 13A. OR. 27p. 3yd. Oft. Ab^jin, 



PRINCIPLES AND APPLICATIONS. 

(Aet. 1535 p. 127.) 
(2.) (3.) 

y. mo. d. y. mo. d. 

1857 3 19 1857 5 12 

1854 5 3 1856 9 26 

~"2~10 16 7 16 

(4.) (5.) 

y. mo. d. y. mo. d. 

1776 6 4 1799 11 14 

1620 11 22 1732 1 22 

155 6 12 67 9 22 

(Art. 154, p. 128.) 

2. From Dec. to Feb. = 2 mo., 31 X 2 = 62 days. 

For Nov. 14d., Feb. 12d., 16 + 12 = 28 

90 days. 
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3. From July to May = lOmo., 10 X 31 = 310 days. 
For June 13 days, 13 

323 
For Sept. Id., Nov. Id., Feb. 8d., April 1, 6 

317 days. 

4. From April to May = Imo., 30 days. 
For March 28 days, May 2 days, 30 

60 days. 

5. From Dec. to April = 4mo., 4 X 31 = 124 days. 
For Nov. 27 days, April 3 days, 30 

154 
For Feb. 3 days, 3 

151 days. 

6. From Feb. to Dec. = 10 mo., 10 X 31 = 310 days. 
For Jan. 25 days, Dec. 10 days, 35 

345 
For Feb. 2 days, April 1, June 1, Sept. 1, Nov. 1, 6 

Ans. 339 days. 

(Art. 155, p. 129.) 

2. From April 2 to July 4 = 93 days. 
93 -i- T = 13 weeks, 2 days. 

2 days after Wednesday = Friday, Ans. 

3. From Jan. 1 to June 17 = 168 days. 
168 -^ 7 = 24 weeks. 

Tuesday, Ans. 

4. From Jan. 1 to Dec. 25 = 358 days. 
358 -i- 7 = 51 weeks, 1 day. 

1 day before Tuesday = Monday, Ans. 
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5. From Nov. 4 to Feb. 1 = 89 days. 

89 -7- 7 = 12 weeks, 5 days , therefore February will com- 
mence 5 days after Tuesday = Sunday. If Sunday be 
the 1st day, Monday will be the 2nd and 9th days. 

6. From Bee. 20 to March 1 = 72 days, it being leap year, 

90 — 72 = 18 days ; the note will therefore become 
due March 19. 91 -5- 7 = 13 weeks. As there is no re- 
mainder, and as the note was given on Thursday, it will be 
payable on Wednesday, March 19. 

Note. — In reckoning the interest on any note, it is not customary to 
charge interest on the day the note is paid, but it is reckoned on the day 
it is given. 



DIFFERENCE OF LATITUDE. 
(Art. ISI, p. 130.) 

2. Latitude of Quebec = 46° 48' N. 

Latitude of New Orleans = 29° 57' N. 





Difference of Latitude 


— 16° 51', Ans. 


3. 


Latitude of Washington City 
Latitude of Cape Horn 


= 38° 53' N. 
= 55° 58' S. 




Difference of Latitude 


= 94° 51', Ans. 


4. 


Latitude of Valparaiso 
Latitude of San Francisco 


— 33° 2'S. 
37° 48' N. 




Difference of Latitude 


— 70° 50', Ans. 


5. 


Latitude of New York City 
Difference of Tiatitude N. 


- 40° 42' N. 
= 17° 33' N. 




Latitude of Havana 


= 23° 9' N., Ans 


6. 


Latitude of Mobile 
Difference of Latitude 


= 30° 41' N. 
= 9° 15' 



Latitude of Philadelphia = 39° 56' N., Ans. 
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DIFFERENCE OF LONGITUDE. 
(Aet. 159. p. ISI.) 

2. Longitude of Washington City = 77*» 16' W. 
Longitude of Paris = 2^ 2(y E. 

Difference of Longitude * = 79° 36', Ans. 

3. Longitude of Cape Flattery = 124° 43' W. 
Longitude of St. Croix River = 67° 2^ W. 

Difference of Longitude = 57° 41', Ans. 

4. Longitude of Sacramento City = 120° 0' W. 
Longitude of Raleigh = 78° 48' W. 

Difference of Longitude = 41° 12', Ans. 

5. Longitude of Fort Leavenworth = 94° 44' W. 
Longitude of Hartford, Ct. = 72° 40' W. 

Difference of Longitude = 22° 4', Ans. 

6. Longitude of Honolulu = 157° 52' W. 
Longitude of Canton = 113° 14' E. 



271° 6' 



360° — 271° 6' = 88° 54', Ans. 



LONGITUDE AND TIME. 
(Art. 160, p. 132.) 

2. Longitude of Galveston = 14°i43' 

U ' 

Difference of time = Oh. 58^1. 52sec. 

12h. Om. Osec. 

12h. 58m. 52sec* 
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3. Longitude of Valparaiso = 71° 37' W. 

Longitude of Rome = 20° 3^ B. 

92° T 
4 



Difference of time = 6h. 8m. 28sec. 

l lh. 15m. Os. A. M. 

Time at Rome = 5h. 23m. 28s. P. M. 

4 Longitude of Jerusalem = 35° 32' E. 

Longitude of Baltimore == 76° 37' W. 

112° 9' 
4 



Difference of time = 71i. 28m. 36sec. 

Time at Jerusalem = 9h. Om. Os. A. M. 

7h. 28m. 36s. A. M. 
Time at Baltimore = Ih. 31m. 248. A. M., Ans. 

(Art. 161 5 p. 133.) 

(2.) 29m. -T- 4 = 7° 15' (3.) 2h. X 15 = 30° 

36sec. -J- 4 = 0° 9' 20m. -7- 4 = 5° 

40sec. -7- 4= 0°10' 

35°10' 

(5.) 53m. ^ 4 = 13° 15' 
30sec. -5- 4 = 0° 7' 30" 

13° 22' 30" 







• 




70 


24' 


(4.) Ih. 
20sec. 


X 

• 
• 


15 
4 


= 15« 
— 0» 


5' 










150 


5' 










750 
90" 


IC 
15' W. 



(6.) Ih. X 15 = 15° 0' (7.) 7h. X 15 = 105° 0' 

37m. ^4=9° 15' 15m. -=- 4 = 3° 45' 

12sec.-T- 4= 0° 3' 40sec.-^ 4 = 0° 10 ' 

Take 24° 18' 108° 55' 

From 93° 5' 30° 0' 



68° 47' West. 78° 55' West. 
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(8.) 4h. X 15 = 60^ (T 

44m. -T- 4 = llo a 

32sec. -5- 4 = 0° 8' 

7P 8' 



MISCELLANEOUS EXAMPLES. 

(Page 134.) 

(1.) 57 650 000 (2.) 755 — 125 = 630 ; 630 ^ 2 = 315 ; 

263 517 496 315 -f 48 = 363 bushels in the second; 

626 400 000 315 — 48 = 267 bushels in the third. 

100 000 000 (3.) 30 X 3 = 90 miles A travels. He has 

1 445 000 therefore travelled round the island three 

1500000 times. 30x5 = 150; 150^30=5; 

33)1050 512496 B has travelled round the island five 

31 833 712^ times. A and B are therefore together. 

(4.) $1750 X 2 = $3500; $103 X 19 = $1957, $3500 + 

$ 1957 + $ 113 = $ 5570, Ans. 
(5.) 960^2 = 480; 480-2-12 = 40; 40 -r- 2 = 20 bushels 
each for those who left; 480 -^ 8 = 60 ; 60 -j- 2 = 30 ; 
30 -|- 20 = 50 bushels for each who remained. 
(6.) 652.00 -*. .50 =.: 1304 sheep, Ans. 
(7.) 27 X 18 = 486sq. ft. ; 486 -^ 9 = 54yd. ; 54 X 2.25 

= $121.50, Ans. 
(8.) 365 X 2J = 912Jh.; 912jh. X 20 = 18250h. in 20 
years; 18250 -f- 12 = 1520da. lOh. = 4y. 60da* lOh., 
Ans. 
(9.) 70. 76ft. 1671in. + 160. 28ft. 56in. + 290. 127ft. lOOOin. 
+ 290. 10ft. 1216in. = 820. 115ft. 487in. ; 820. 115ft. 
487in. — 450. 96ft. Oin. = 370. 19ft. 487in., Ans. . 
(10.) 42« 2r + 1« 15' = 43° 36' ; 43<' 36' -^ 10*» 40' = 32'' 

56', Ans. 
(11.) 20001b. X 2 = 40001b. ; 4000 -7- 54 = 74^ cubic feet, 

Ans. 
(13.) $ 295,300,000 -^ 25*0,000 = $ 1181.20 ; $ 295,300,000 -^ 
4 =^ $ 73,825,000, Ans. 
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(14.) 216 X 1728 = 373248in.; 373248 -^ 231 = 1615 Jf gal. ; 
1615f I -h 63 == 25hhd. 40f ^gal., Ans. 

(15.) Ans. 11th day of May; 131st day of the year. 

(16.) 18T. 17cwt. 3qr. 201b. = 377951b. ; 37795 x 0.04 — 
$ 1511.80 ; 4T. 6cwt. Iqr. 141b. == 86391b. ; 8639 X 
0.05 = $ 431.95 ; 7T. Icwt. 3qr. 101b. = 141851b. ; 
14185 X 0.06 = e 851.10 ; 86391b. + 141851b. = 
228241b.; 377951b. - 228241b. = 149711b.; 149711b. -^ 
4 = 3742}lb. ; 3742| X 0.06 = $ 224.56 J ; 149711b. 
— 3742|lb. = 11228ilb. ; '1122841b. -^ 2 = 5614^1b. ; 
5614 J X 0.10 = $ 561.414 ; 5614 J x 0.12 = 
$ 673.69i ; $ 673.69J -r- 2 = $ 336.84J ; $ 431.95 + 
$ 851.10 + $ 224.56J + $ 561.41^ + $ 336.84J «= 
$ 2405.87J ; $ 2405.87^ - $ 1511.80 = $ 894.07^, Ans. 

(17.) 3ni. 7fuf. 29rd. 15ft. + 5m. Ofur. lOrd. 1 Jft. = 9m. ; 9m. 
X 6J = 58Jm., the distance both travel each day; 
2691 -r- 58J =s 46da., the number of days they travel 
before they meet. 46 days from the 1st of January, omit- 
ting 8 Sabbaths, as in duty bound, will be February 23d, 
1857, at 2h. 30min. P. M. Swift will have travelled 
1186m. 4ftir. 22rd. 13ft. 6in. ; and Fleet 1504m. 3ftir. 
17rd. 3ft. As January begins on Thursday, the 23d of 
February will be on Monday, Ans. 



(1- 
(2. 
(3. 

(4. 
(5. 

(6. 

(7. 
(8. 



EXAMPLES BY ANALYSIS. 
(Page I3«.) 
1 8.75 -J- 7 = $ 1.25 ; $ 1.25 X 20 = $ 25.00, Ans. 
$ 85.00 -T- 5 = $ 17.00 ; $ 17.00 x 17 = $ 289.00, Ans, 
$ 0.75 -=- 3 = $ 0.25 ; $ 0.25 X 37 = $ 9.25, Ans. 
$ 1.92 -^ 4 = $ 0.48 ; $ 0.48 X 37 = $ 17.76, Ans. 
$ 1.08 -T- 12 = $ 0.09 ; $ 0.09 X 25 = $ 2.25, Ans. 
$ 63.00 -^ 9 = $ 7.00 ; $7.00 X 27 = $ 189.00, Ans. 
20m. -i- 5 = 4m. ; 28 -^ 4 = 7h., Ans. 
49 crackers -^ 7 = 7 crackers ; 7 crackers x 19 = 133 
crackers, Ans. 

5 
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(9.) $20-4-5 = $4; 40 X 4 = $ 160.00, Ans. 
(10.) $ 0.36 -J- 3 = $ 0.12 ; $ 0.12 X 37 = $ 4.44, Ans. 
(11.) $ 0.72 -r- 9 = $ 0.08 ; $ 0.08 x 37 = $ 2.96, Ans. 
(12.) 2£. 17s. 5d. -^ 52 = 0£. Is. IJd; 0£. Is. l^d. X 76 = 

4£. 3s. lid., Ans. 
(13.) 4£. 3s. lid. -^ 76 = 0£. Is. 1 Jd. ; 0£. Is. IJd. X 52 = 

2£. 17s. 5d., Ans. 
(14.) 17m. 4fur. 28rd. -f- 6 = 2m. 7fur. 18rd. ; 2m. 7fiir. 18rd. 

X 100 = 293m. Iftir., Ans. 
(15.) 41bu. 3pk. 4qt. Ipt. -r- 7 = 5bu. 3pk. 7qt. Ipt. ; 5bu. 3pk, 

7qt. Ipt. X 12 = 71bu. 3pk. 2qt. ; 71bu. 3pk. 2qt. X 7 

= 502bu. 2pk. 6qt., Ans. 
(16.) 39A. 2R. 5p. 8yd. 6ft. 108in. -f- 8 = 4A. 3R. 30p. 20yd.; 

4A. 3R. 30p. 20yd. X 9 = 44A. IR. 35p. 28yd. Oft. 

108in.; 44A. IR. 35^. 28yd. Oft. 108in. X 8 = 355 A. 

3R. 7p. 18yd. 2ft. 36in., Ans. 
(17.) 63gal. 3qt. -^ 4 = 15gal. 3qt. Ipt. 2gi. ; 15gal. 3qt. Ipt. 

2gi. X 37 = 589gal. 2qt. lpt..2gi., Ans. 
(18.) 5yd. 3qr. Ina. -r- 4 =: 1yd. Iqr. 3^na. ; 1yd. Iqr. 3^na. X 

36 = 52yd. Iqr. Ina., Ans. 
(19.) IIT. 3cwt. 2qr. -^4 = 2T. 15cwt. 3qr. 121b. 8oz. ; 2T. 

15cwt. 3qr. 121b. 8oz. X 23 = 64T. 5cwt. Oqr. 121b. 8oz., 

Ans. 
(20.) 286da. 4h. 33min. X 12 = 3434da. 6h. 36min., the time 

one man would dig it ; 3434da. 6h. 36min. -h 72 = 47da. 

161i. 45min. 30sec., time 72 men would dig it, Ans. 
(21.) 27yd. Iqr. -^ 21 == 1yd. Iqr. Ona. l^in; 1yd. Iqr. Ona. 

l^in. X 11 = 14yd. Iqr. Ona. Of in., Ans. 
(22.) 174m. Ofur. 26rd. -^ 7 = 24m. 6fur. 38rd. ; 24m. 6fur. 

38rd. X 10 = 248m. 5ftir. 20rd., Ans. 
(23.) 4 X 60 = 240 pair ; $192.00 -^ 240 = $0.80 ; $192.00 

-^ 4 == $ 48.00 ; $ 48.00 X 25 = $ 1200.00, Ans. 
(24.) 3 A. 2R. 20p. -=- 4 = OA. 3R. 25p., cost of one hogshead; 

OA. 3R. 25p. X 30 = 27 A. OR. 30p., Ans. 
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(25.) 20deg. 49m. 5fur. 35rd. 5yd. Oft. 3in. -^ 9 = 2deg. 6m. 
7fur. 6rd. 4yd. 1ft. llin. 

20deg. 49m. 5ftir. 35rd. 5yd. Oft. 3in. 
10^ 

207deg. 12 |m. 2ftir. 39rd. Jyd. 2ft. 6in. 
■ . |yd. = 1ft. Gin. 

207deg. 12|m. 2fur. 39rd. 1yd. 1ft. Oin. 
|m. = efdr. 26rd. 3yd. 2ft. Oin. 

207deg. 13m. Ifur. 25rd. 5yd. Oft. Oin., Ans. 



FACTORma. 

(Page 141.) 

(2.) (3.) (4.) (5.) 

3 )105 2 )220 2 )936 3 )1953 

5)^ 2)JL10 2 )468 3 )651 

7)7 11)_55 2 )234 7 )217 

1 5)5^ 3)^7 31)^ 

Aiis.3, 5, 7. 1 3)^ 1 

Ans. 2, 5, 11. 13)13 Ans. 3, 7, 31. 



Ans. 2, 3, 13. 



(6.) (7.) 

2 )12462 11 )19987 

3 )6231 23 )1817 

31 )2077 79)J^ 

67)67 1 

1 Ans. 11, 23, 79. 

Ans. 2, 3, 31, 67. 





-(8.) 




8)225 


8)435 


2)540 


3)75 


5)145 


2)270 


5)25 


29 


3)135 


5)5 




3)45 


1 




3)15 


Ans. 8,5. 




5)5 
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(9.) 2)960 


2)1568 


2)480 


2)784 


2)240 


2)392 


2)120 


2)196 


2)60 


2)98 


2)30 


7)49 


3)15 


7)7 


5)5 


1 


1 


Ana. 2. 


(10.) 2)2340 


2)11934 i 


2)1170 


3)5967 


3)585 


3)1989 


3)195 


8)663 


5)65 


13)221 


13)13 


17)17 


1 


1 




(11.) 3)105 




5)35 




7)7 




1 



2 )5824 
2 )2912 
2 )1456 
2 )728 
2 )364 
2 )182 
7)^ 
13)^3 
1 
3 )12987 3 )14859 

3 )4329 3 )4953 

3 )1443 13 )1651 

13)481 127)127 

37)^ 1 

1 
Ans. 3, 3, 13. 



Ans. 3, 5, 7. 



DIVISOKS OR MEASURES. 

(Art. 194, p. 145.) 

(2.) 72 = 2X2X2X3X3. 

f 1, 2, 4, 8 =2X2X4. 
Divisors. •{ 3, 6, 12, 24 = (2 X 2 X 2) X 3. 

(9, 18, 36, 72 = (2 X 2 X 2) X (3 X 3). 

(3.) 105 = 3 X 5 X 7. 

Exponent of 3 is 1 + 1 = 2. 
Exponent of 5 is 1 + 1 = 2. 
Exponent of 7 is 1 + 1 = 2. 
2 X 2 X 2 = 8, the number of divisors. 
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4. 1764 = 2x2x3x3x7x7. 

2 (the exponent of factor 2) + 1 = 3 ; 2 + 1 = 3; 24-1 = 
3 ; 3 X 3 X 3 = 27, Ans. 

5. 3528 = 2X2X2X3X3X7X7 = 

3 (the exponent of the factor 2) +1 = 4; 2 + 1 = 3; 2 + 

1 = 3; 4x3x3 = 36, Ans. 

6. 5880 = 2X2X2X3X5X7X7. 

3 + 1 = 4; 1 + 1 = 2; 1 + 1 = 2; 2 + 1 = 3; 4x 

2 X 2 X 3 = 48, Ans. 



COMMON DIVISOKS. 

(Aet. 198^ p. 146.) 

2. 51 = 3 X 17. 
153 = 3 X 3 X 17. 
255 = 3 X 5 X 17. 

The prime factors which are common are 1, 3, 17. Their prod- 
ucts are found as in Art. 194* 

Divisors 1, 3, 17, 51 = Ans. 1, 3, 17, 51. 

3. 180 = 2 X 2 X 3 X 3 X 5. 

360 = 2X2X2X3X3X5. 
2, 2, 3, 3, 5, are common. Hence, 

1, 2, 4, 

3, 6,12 = (2X2)X3. 
5, 10, 20 = (2 X 2) X 5. 
9, 18, 36 = (2 X 2) X (3 X 3). 
15, 30, 60 = (2 X 2) X (3 X 5). 
45, 90, 180 = (2 X 2) X (3 X 3 X 5). 
Ans. 1, 2, 3, 4, 5, 6, 9, 10, 12, 15, 18, 20, 30, 36, 45, 

[60, 90, 180. 

4. 2025 = 3x3x3x3x5x5. 

6075 = 3x3x3x3x3x5x5. 
8100 = 2X2X3X3X3X3X5X5. 
The factors 3x3x3x3x5x5 are common. 
The exponent of 3 is 4 + 1 = 5 ; the exponent of 5 is 2 + 
1 = 3; and 5 X 3 = 15, Ans. 

5* 
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5. 4500 = 2x2x3x3x5x5x5. 

9000 = 2X2X2X3X3X5X5X5. 
The common prime factors are 2x2x3x3x5x5x5. 
Their exponents are 2 + 1 = 3 ; 2 + 1 = 3; 34.1 = 4; and 
3 X 3 X 4 = 36, Ans. 

(Art. 200, p. 148.) 
THE GREATEST COMMON DIVISOR OR MEASURE. 



2. 
3. 
4. 
5. 



56 

32 

57 

1 



6. 

7. 
8. 
9. 



35 
1 
1 

12 



10. 
11. 
12. 
13. 



15 

78 
4 acre lots. 
6 bushels. 



LEAST COMMON MULTIPLE. 
(Art. 2OS5 p. 151.) 



(2.) 3 13 37 91 



3 X 37 X 91 = 10101. 



(3.) 3)9 14 30 35 47 



5)3 
2)3 


14 
14 


10 35 

2 7 


.47 
47 


7)3 


7 


1 7 


47 



3 1 1 1 47 
47 X 3x 7 X 2 X 5 X 3 = 29610, Ans. 



(4.) $ 10 18 20 I 24 (5.) 14 10 38 | 57 

14 % 
14 X 57 = 798, Ans. 



3 5 
3 X 5 X 24 = 360, Ans. 



(6.) 20 36 48 I 50 
t 18 I 24 



(7.) U %h 35 45 I 100 

7 9 



B X 24 X 50 = 3600, Ans. 7 X 9 X 100 = 6300, Ans. 

(8. ) 100 <m 300 400 I 575 

12 I 16 

3 
3 X 16 X 575 = 27600, Ans. 
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(9.) 1^3^56819 



5^8 
5 X 8 X 9 = 360; 2520 -^ 360 = 7, Ans. 

(10.) 1$ U' 36 20 48 I 126 

^ 10' I 8 



5 
5 X 8 X 126 = 5040, Ans. 

(11.) ^ 10 I 12 (12.) 50 40 I 75 

5 "^ 8 . 

5 X 12 = 60qt., Ans. 8 X 75 = 600, Ans. 



MISCELLANEOUS EXAMPLES. 

(Page 152.) 

(1.) 7 )6174 (2.) 5 )5775 

7 )882 5 )1155 

7 )126 7 )231 

2)18 3)33 

3)^ 11)JL1 

3)^ 1 11, Ans. 

1 Ans. 3 times. 

^3.) 3 )19929 (4.) 2 )2338 

7 )6643 7)1169 

13)949 167)167 

73)J3 1 

1 
73 X 13 X 7 « 6643, Ans. 2338 -r- 2 = 1169 ) . 

2338 -^ 7= 334 J 
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(6.) 2 )3000 

3 )1500 

5 )500 

2)100 

2)50 

5)25 



(5.) 5)17385 

3)3477 

19 )1159 

61)61 

. 1 
Ans. 3, 5, 19, 61. 

5X5x5x3x2x2 = 1500 ^ 

5x5x5x2x2x2 = 1000 

5x5x5x3x2 =750 J 

1, 2, 3 = Bags. 
Ans. 



Bins. 



5)5 
1 




(7.) 136)152(1 
136 
16)136(8 
128 


152 -^ 8 — 19 olaflses of ladies. 
136 4- 8 = 17 classes of gentlemen. 

Ans. 


8)16(2 
16 





8. The velocity of the hands of a clock is as the times in which 

they perform one revolution. The second-hand performs 
a revolution in 60 seconds, the minute-hand in 3600 
sedonds, and the hour-hand in 43200 seconds. 

6 0)43200 3600 60 

60 ) 720 60 1 

12 11 

60 X 60 X 12 = 43200 seconds = 12 hours, Ans. 

9. Greatest, common divisor of 348, 372, 444, 492 = 12 ; 

348 -T- 12 = 29 rails ; 372 -^ 12 = 31 rails ; 444 -^ 
12 = 37 rails ; 492 -^ 12 = 41 rails ; 29 + 31 + 37 + 
41 = 138 rails ; 138 X 5 = 690 rails ; 12ft. + 9m. = 
12ft. 9in., length of each rail, Ans. 
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10. 3A. 2R. Ip. = 661p. ; 5 A. 3R. 15p. = 935p. ; 8A. OR. 
29p. = 1309p. ; 12A. 3R. 17p. = 2057p. ; 15 A. OR. 
31p. = 2431p.; 1309-^187=7; 2057-7-187 = 11; 
187p. is therefore the common divisor, and each field 
will contain 187p. = lA. OR. 27p., Ans. 

661)935(1 
561 

374)561(1 
374 

187)374(2 
374 

(11.) 2772 = 2x2x3x3x7x11 
12= 2x2x3 

12 X 3 = 36 ^ 
12-X 7= 84 V Ans. 
12 X 11 = 132 ) 

(12.) 3 + 1 = 4; 5 + 1 = 6; 7 + 1 = 8 

2 )4 6 8 

2 )2 3 4 

13 2 
2 X 2 X 3 X 2 = 24; 24— 1 = 23 days, Ans. 



COMMON FRACTIONS. 

REDUCTION. 

(Aet. 220, p. 156.) 



2. 


A 


5. 


A 


8. 


f 


11. 


a 


3. 


1 


6. 


is 


9- m 


12. 


tsi 


4. 


? 


7. 


^ 


10- iWff 


13. 


^ 






(Am. 221, p. 157.) 






2. 


lift 


5. SiSt 


8. 




125 


3. 


l^iiif 


6. lllj 


9. 




1 


4. 




7i? 


7. 


91ff 
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3. 
4. 

5. 
6. 






7. 
8. 
9. 



(Art. 222, p. 157.) 

10. HF 

11. 



T 



12. 






13. 
14. 
15. 



i 



(Akt. 223, p. 158.) 

2 5 7 11_II^_??^ A 
• 3 ^6^ 8^ 12 ""1728 ""864* 

$ 11 3 1 _ 11 

7^i?^5^I$~525' 
. 5 3 



^ 5 3 11 _ 165 
5. fX^XgXjg — jj5g.Ans. 



« » 6 1 1M 108 _ , . 
6- n><»>^4><T = l4 =^^'^^- 



It 
1 



7. ^Xl5|X5:foXlOO = ^X^XjJx-|- = 



506730 c^RQ., A 
[ gg = 57bBil Ans. 



1 1 

„ 3 i 11 11 . 

8- 1X7X^=56'^'- 
1 8 

„ 7 M 54$ 7.75 54.25 . - -- a 

^- nX^XsiX — = -3r=*^-^^'^ 



10- 9 X j-^ X jg X af — ^ X X j.^ X 5 

-,-. 1 5i 3 1 . 

11- |X3Xi = 8''^- 



^ gal., Ana 
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,« ^ 9 U U U 108 ^^' . 
12. « X ^ X j-6 X j-^ X y = -jg = $6.75. Ans. 

5 



COMMON DENOMINATOSa 



(Art. 226, p. 160.) 



2. ?J, tS, ?S, ?J. 

3. T^iW. i^^> mt^ NA- 

4 12 18 32 15 
^' 84> 84' Si' b4* 

8. If. f J, fi, II. 

^' 3CF9» inrS' 3(38' fSs* 

7. §8. 48. 18. n- 

^' ^&3> Sg3» 693J Sgs* 

9. T^. iJ8. T^a. tl§. 

10. :^9. M' M, III 

11- I*, ih ih ii- 

12. fli, h%h nh 2¥2- 

13. M8. m. iSJ. bVI.- 

14. IH. its. iJ8. jVo- 

15. H. V/. Yi^. ^6¥- 



16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 

27. 



9-S. 10 & 



80 
120. 120. 12 



360 
630. 



isS. 630' 



i^oVi' iWr» iVo\. 

illf ' iai«' AV^. 

is I?' 2¥^» V/eS?' 
Ii» fl» If' 



42 • 



T^/s. iV,^ 



8F» 
8 8 



ffii 



f|. li. iff. J^. 

H8. US. ¥/o»- 
IfSii. AW*. iVo%. 

rSPOJ X0 7, 

Lr4oi4» lioii* 



ADDITION OF COMMON FEAOTIONa 

(Art. 228, p. 162.) 



3. 


3J0. 


11. 


1. 


18. 


nih 


4. 


m- 


12. 


H%- 


19. 


issii- 


5. 


m- 


13. 


iiW 


20. 


45lie- 


a 


iH- 


14. 


6Hf. 


21. 


40,«5. 


7. 


2*ff- 


15. 


m- 


22. 


1068gJ. 


8. 


2«. 


16. 


H- 


23. 


12fii. 


9. 


2}|. 


17. 


17jV. 


24. 


13ff 


10. 


2M8. 
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SUBTRACTION OF COMMON FRACTIONS 



(Art. 230, p. 165.) 



8, 


/t- 


11. 


TU* 


19 




^5- 


4. 


9 
19* 


12. 


m%- 


20. 




AV 


5. 


if. 


13. 


sW 


21. 


, 


A- 


6. 


A- 


14. 


it 


22. 


1 


^^ 


7. 


/» 


15. 


u- 


23. 




h%- 


8. 


!?• 


16. 


m- 


24. 




lU. 


9. 


1 
4* 


17. 


ft- 


25. 




A- 


10. 


ft 

36' 


18. 


/A- 










(Art 


. 281, p. 166.) 






2. 


26|. 


6. 


15||?. 


10. 




77/s. 


3. 


111. 


7. 


16f 


11. 


680?|. 


4. 


670^^. 


8. 


b\. 


12. 




m- 


5. 


368^1. 


9. 


18f. 


13. 




81A. 




(Art 


. 232, p. 167.) 








(2.) 


(3.) 


(4.) 




181 = 


=18?J 73| : 


= 78*8 67i 


= 67S 




n = 


= m 16li: 


= 1618 16i 


= 16| 






8?|, Am. 


56|g, Ans. 


50f, Ans. 




(5.) 


(6.) 


(7.) 




29f| 


= 29^1 f 144| 


- 144|f 17111 = 


= 17la|g 




15| 


-15,7^ 99,4 


= ^m - 91i'o = 


= mu 






14j8.6^, A.ns. 


44|J, Ans. 


7911, 


Ans. 




(8.) 


(9.) 


(10.) 




101| 


= 10l3g 165 J : 


= 165^ 77H 


= 77118 




931 


- 93jg 


987: 


= 98H 


19*^ 


- 19f 18 





8^(j, Ans. 



66 1 , Ans. 



57f Jg, Ana 



GRBBNLBAP'S ARITHMETIC. 61 

(11.) (12.) (13.) 

84f2 = 84f II 671^iJ = m^%^, 17H? = 173^^^, 

lH2^ = 15|f*_ 18311 = 18311 as 8fH=_8m||? 

6V/3, Ans. 48711125, Ans. Ans. 8go|yf 

14. 63— 7i\ = 55^Tgal-» Ans. 

15. 30 — b{2 = 24iV days, Ans. 

16 17 1 + 28/5 = 46/^ ; 144 — 46/^ = 97 J| lb, Ans. 

17. 34 — 9 J = 24|yd., Ans. 

18. 40 Xi^, =41-2; 40 X A = 7,\; 4{? + 7^ = llJif ; 

40 — 11{|3 =28j|7 miles, Ans. 

19. ^ of a square yard = ^ of 9 feet = 2^ square feet. 1 yard 

= 3 feet ; I of 3 feet = 6 inches. 6 inches squared = 
36 square inches = ^ of a square foot. 2| feet — I foot 
= 2 square feet, Ans. 



MISCELLANEOUS EXAMPLES IN ADDITION AND SUBTRACTION 

OF FRACTIONa 

(Page 168.) 
1. hhi = hi^i> 6 + 4 + 7 = 17; 17-^8 = 2j,Anfl. 

2. i+i + i+i=H+if- + A- + i2 = ^^^^lt^^^^ = 

II = $2/j, Ans. 

3. 20,7^, 19i, 22jJfe =20i§, 19|g, 223^, ; 20ig + 19jo + 22^^ 

s= 62|J miles, Ans. 

4. 6J, 19|, 33 = 6^0, 19^6, 3^5 ; 6^0 + 19i§ + 3] J == 

3O2V tons, Ans. 

fS 1 1 3 5. 3_1_5 J^'l 8, . 15. .8 7 

Ans. 

6. l-S=3-§=i.; jXi=A; |+A = i«2+i'a 

= rV = f; 1-*; |-| = i,Aiis. 

7. 11|. 9^ = 11|, 9| ; 111 + 9| = 21| ; 31^, 21^ = 31|, 

214; 31f — 21i = 10 J yards, Ans. 
6 



62 KET TO 

8. 4f , 11, 26i = 4,\, 11, 26/j ; 4,^ + 11 + 26^^! = 41^ ; 

841 - 41^1 = 42|f , + 3f = 46ii ; 46^^ - 13/^ = 
46m - 13m = 32|!| ; 32f f § + 3j = 32ff | + 
3g^| == 35^ gallons, Ans. 

9. 19f, 36J, 33| = 19ii, 36^, 33if = 19^1 + SG/^ + 

33^1 = 89ii ; 89^1 - 71g = 89iJ — 71 A = 18| 
yards. Ana. 

MULTIPLICATION OF COMMON FEACHONa 

(Abt. 285, p. 171.) 

^ ,« 5 12 5 60 „, . 

5. 12Xy = yXy = y = 8f,Aiifl. 

2 2 12 24 

6. ^ X 12 =y X y = y = 3f, Ans. 

1 

'• 17 ^ 42 ~ « -^ ^)4~ 8' 

3 

- 3^19 57 . 
"•7^20 = 140'-^- 

„ 4 6 24 
•5^ll = 55"^' 

.- 7 ^11 77 . 
• l2 ^ 16 == 192 ' ■'^^ 

,,8^4 32 . 
117^^ 77' ■^'^' 

3 15 45 . 
4^16 = 64"^ 



,« 16 11 U 11 44 , 
^^•I7X12=17XW = 5I'^ 



GREENLEAF'S ABITHMETia 63 



7 
^>. 9 14 9 U 63 ^^, , 

5 

^^ ^^ 4 13 4 52 ^, , 

15. 13 X j^ = yXy=y = 7f Ans. 

16. 16X jg = Y>< 19 =19=^*8. Ans. 

4 11 4 44 

17. llX7=yX^ = Y = 6f,Ans. 

7 
,o 9 14 9 U 63 ,„, , 

^^•IoXT = ?0Xt = T = ^^*'^ 

5 

,- 8 19 152 ,„. . 
9 X T^"9" = ^' '^ 

1 2 
„ 9 22 liia 2 . 

13 

2 
4 18_4 I$_ 8 
9^19 — ^Xig — 19'-^°^- 

1 

1 2 

8 38 $ $$ 2 
^^- 19 X 39 = 10 X 30 = 13' Ans. 

1 13 



2^-§xn=iXn=n'^- 



1 ^_i ii— JLa 

99 X 100 ~ 00 X iQQ — iQQ. Ans. 



I 



64 KKY TO 

1 

«= 8 7 11 , ,^ a sf n 100 100 ,„, 

25. ^XijX2j + 100 = ^Xj| X^X -p=-g-=.12i, 

8 [Ans. 

^0. ^XgXgX y— gXgXgX y — 24 — <*A.-^«- 
„, 7 17 119 ^„ 

„„ 9 37 383 ^,„ 

^^- 20 ^ T "^W '^ * ^' -^^ 

29. 5XjXj = $35,Aii8. 



80. m„xi9H=?25x^=iSIS5=8i8e„,i^ 

on 9 ^^o 9 190 1710 ^^, , 

32. jg X 17A = io X ir = "no"== ■^^*' ^^^ 

00 8 ^,, 8 359 2872 ^^,, , 

33. - X nt = g X -^ =-^g- = 63H, Ans. 

o. 3 ^, 2 ,^ 3 37 i 17 629 

34. 4X9^X3X17=^X^X3 Xy = -g- =781, 

2 [Ans. 

3 96 

^&. 10 X 7 X -^g X 07,^ — jg ^I^I^^IT" ~5"~ ■" 

6 [403 1, Ans. 

36. 8x5 = jx5=-| = 6i,Ans. 

-_ ,- 5 12 5 60 _, . 

37. 12Xy = YXy=y = 8f, Ans. 



greenleaf's arithmetic. 65 



6^ _ 15 _6^ _ 90 
II ~" f ^ n "" II 



88. 15 X TT = -1- X TT = TT = 8tV ^^^ 



7^7 
39. 5 X J J = 22' ^^^* 



34 74 9^1 ft 

40. 35 X lOf = -g- X y = ^ = 39^S, Ans. 

2 7 fS 29 7 47 9541 

41.3X7ixixll|=|XjxIx5=^=49iM, 

2 [Ans. 



2 3 29 3 17_918 

yXjX^X y— :35 



42. ;^X9XFXl7 = ;:;rXTXrX^ =-^^ = 26583, Ans. 



4S.*x8AX^X9i=^x|?X^X?I='-||-*=26^., 

[Ans. 

(Abt. 236, p. 172.) 



(3.) 

8f 
7 


(4.) 

H 
17 


(5.) 

8? 
13 


fX7= 4i 
7 X 8 = 56 


iXl7= 2| 
3 X 17 = 41 


? X 13 - 5f 
8 X 13 — 104 


60i 


m 


109f 


(6.) 

13t»t 
37 


(7.) 

11? 

8 


(8.) 

7A 
5 


j8,x37= 26f¥ 
87 X 13 = 481 


fX 8= 6f 
8 X 11 — 88 


T«rX5= 2^ 
5 X 7 — 35 


507H 
6* 


94f 


0O.37t»t 



66 


EST TO 




(9.) 

23/^ 
6 


(10.) 

5 


(11.) 

6| 
9 


^jX 6= 3J 
6 X 23 = 138 


1X5 li 
8x6 = 40 


1X9= SI 
9 X 6 — 54 


$141^ 


$41| 


$57^ 


(12.) 

$6.37i 

12 


(13.) 

11 


(14.) 

4| 
1.75 


JXl2 — 6 
12 X 6.37 = 76.44 


ex 11= 4i 

11 X 9 = 99 ] 


§Xl.75= 651 
1.76 X 4 = 700 


$76.50 


$103| 


$ 7.65§ 


(15.) 

Hi 

7 


(16.) 

$10f 
9 


(17.) 
«3> 

5 


iX 7- 64 
7 X 11 = 77 


IX 9= 6f 
9 X 10 = 90 


iX5= Of 
5 X 3 = 15 


$83^ 


$95| 


$15f 


(18.) 
$7.62J 

15 » 


(19.) 

$ 8.37i 
40 


iX 15= 7J iX 40= 20 
15 X 7.62 = 114.30 40 X 8.37 = 334.80 



$114.37i $335.00 

DIVISION OF COMMON FRACTIONS. 

(Art. 239, p. 175.) - 



7 7 17 

6 n'^^^="n^T8=i98'^^- 

4 7 4 8 32 
9 ~ 8 "^ 9 '^ 7 "^ ^* 



QREBNLBAF'S ARITHMBTia 67 



- ._ 7 18 11 198 -„, . 

8. 18 -j-jj = y X y = -y- =28?, Ans. 

5 5 5 3_ 15 _1 
• 27 • 3~27'^5~135~9' 

,A 16 2 8 , . 

2r "^ 3 ~ 7 ~ ^' ■ 

„ 15 -_ 15 1 15 , 
"•22-^28=^X5g=gj6.Ans. 

,» 1 ._ 1 1 1 . 
lA 17 ^ ^^ = 17 X 27 = 459. Ans. 

1 

13.1^128=^X|^=9j5.An«. 

64 

, . 11 „ 11 1 11 . 
U. j^-98 = j^X58 = jggg.Am 

14 14 1 14 
^^' 23 "^ ** = 23 ^ 19 =437' 

16. |^167 = |xiJ^=^,Ans. 

16 .Q_16 1 ^ 16 
"• 29 ~ 29 ^ 49 ~ 1421* 

18. ^H-15=^X^ = ~,Ans. 

1 97 17 

19. 27 --~ = ~ X Y=^459, Ans. 

64 

20. 128 -5- A = !^ X ^ = 960, Ans. 



^, „ 11 98 17 1666 _- . 
21. 98.^p^=^Xjj = -3p- = 15lA»Ans. 



68 



KEY TO 



14 

22. 19^^ = 

23. 167 -H^ 

24. 49-1 = 



25. 15h-=t = 

26 ^®-l- 

^^' 51^17- 

27. ?1 -^ ^1 



97 • 301 



19 23 437 ^, , , 
TXi4 = -1T = ^^A'^'- 

167 18 3006 ^^^, ^ 
= "r>< 15=15" = ^^^*'^^^ 

49 29 1421 „^,, ^ 
TXl6 = Tr=^^**'^ 

-=- X -T- = 225, Ans. 

y = 4, Ans. 
31 301 301 ^_ ^ 

= 97X"3T = -9T = ^**'^^ 



5 . 8__5 9_45_15 

6 • 9""6 X8~48""l6' 



n 

15 



29. _-=.^=;;x~ = ^=lT\j\,Ans. 



7__11 11 
11~ 15 X 7" 

4 . 



121 

105 



8 _14_ $ 17__ 68 
• 25 • 17~25><I?""175'^'^* 



Qi 16 . 1 _16 15 240 



21 • 15 21 



21 



Qo ^ ^73 9 4 36 

'^^' 25 "^^^^ 25^31 = 775'^^- 

^ ^ 164 __ £ 9 _ 72 _ 18 
^^' 11 • 9 ~"llXl48""1628""407' 

20 

34. ll.^-^| = ^x| = 20,Ans. 

1 

35. 2H-18f = lJ^Xj^ = J| = lH8,An. 



oreenleaf's arithmetic. 69 

^R 17 3 . 08ii ^^^ 26 4940 .. 

36. 17 A ^ 28H = yj- X ygg = 8j2g. A118. 

37. 161^ -M4g=^X^ = ^= 11,-ffT. Ana. 

7 
7 ^4_28. 3 8 _24 S4$ S$_7_.^ , 

ll'^5~55' 5^iT~55' J5^^~"6"~ *' • 

6 

100 7 

9 X 7tt — 99 : 11 X I7f — y^ ; ^ X ^^^— io98 

9 122 

40. iyXi&-jy; igX^^ — ^; l^Xjgj-ggig — 

■•""isog' 

7 5_2 2 24 2 4_2 2 0^7^ _ 
7 — 7 — 7; 3X^-21 J 7-21-^5 21 ^ ***''^- 

[350; -5- 7 == $50, Abb. 

... 122 2''41,4 7, 7 22 

3~3' 3'^3~9' 3^9 ~9' 9~9'9'^ 

[ i = ^; ^ X 5000 = $158*1, Am 



(Akt. 240, p. 176.) 

3, rem. 2i ; 2g = Y 5 Yx s = 7'S 5 3 +f | == 3}f , Ans. 

3 im 

2, rem. I ; ^^^ = ^^5 2 -j- ^ = 2^j, Ans. 
l,rem.5|; 5|=V; ¥x8 = ll; 1+ M=ltf.Aiis. 



70 EBT 10 

6)14| 

2,rem.2f; 2g=Jgi; -igi^6 = §8J 2+|5=2jg,Ai«. 

6 ^IHi 

4,rem.lf; 1^=4^; 4^^3 = |o; 4 + 18 = 440, Ana. 

7 ll)96f 

8,rem.8§; 8§=iyi; ^^,, = §f; 8+§S = «8Si. 

[Ans. 



8. 



8)167^ 

20, rem. 7/x ; 7/1 = ft ; !txe = il=B; 20 + f^ 

[=20|icwt., Ans. 

9. jx-^^=-"^8"-=1507|; 1 2)1507§ 

125,rem.7|; 7J=V; 
[¥x 12 = I* ; «125 + li = $125|i, Ans. 

10. i^ll^n ,, ,, " , 

5, rem. 12s ; 12|=i^; »^,,,^ = ^^; 5 + ^^= 

5t%; t^^"»=«,^=.65^; $5 + .65^ = 

[$5.65^, Ans. 

11. fof$l = f'<»oo=ijfl.;2p=.28f; $3+.28*=3.28f; 

. 15 )3.28f 

$0.21, rem. 13f; 13^=5^^; JVS< , 6 = I'rfV = i! : 

[« 0.21 + if = $ 0.21^1 , Ans. 

^2 12 )$3.75g 

$ .31,rem.82; 3j = y; -i^^,2 = ja = A; 

[$ 0.31 +^ = $ OM^, Ans. 

13 ^ Q)37Hi 

19,rem.l4H; 14H = W; ¥^xi9=SS|; 

' [19 + S8t = 19§8t acres, An& 

REDUCTION OF COMPLEX FBACHONa 

(Abt. 242, p. 178.) 
4. y = ^ = iV-Xf = ff = 6Ti^,Aii8. 



aRBBNLBAF'S ARITHMETIC. 71 

1-L- 



^- ^ = ]5- = 2XfV = A.^^- 

7- ^ = y = HXi = ii,Aiw. 

^- ||=^ = -^X^ = ^SI=§|,Ans. 

9. 1 = ^X1 = 5?. Ana. 



10. ^ = |=f Xf = 24,Ans. 

3 3 

11. | = | = fXi = A = ?.Ans. 

12. y = :^ = J/X5 = -^J^=12|,Ans. 



3 3 

T 7 



13. i = i = iXA = ^ = 2V.An8. 

,.3 * 3 2 6 ,, , 
^*- 2|=j = lX5 = 5 = ^-^- 

^i J4^_13 1_13 

- 11| _ ^4 _ 35 5 _ 175 _ 25 
• 121— :^- "3 ^63-189 — 27' 

11 ¥ 

^^- "r-T~"9" 59 7 — 3717" 531' '^^ 

10 J 7 5 5 175 -., . 
18. |=gX3Xj = ^=6i?.An8. 

5 
1 



72 KEY TO ^ 

(Art. 243, p. 179.) 

9 

1. 28j^=28^, - = -X30 = jg, 28 + ^ = 28A = 

10 

289 1 2 289 _ 578 _ 39i __ ^ 

10 ' 3-^7^ 10 "" 210"" *'^' "^lOS"" -ifi^' 

^«79 1 _79 7^_ 

x^-T-^ I05""2i0' "*"210 -"^^Wj^ ^iiis-V 

P2V0 = 6?^> Ans. 



• 9 — 95 ^H — -g-; 94^ — I^p;— 1 X 1041 ""1041^ 



47g _ Hi _ ^ _±_ _ 2140 1 , 21 , 
314a — 2j^ "" 9 '^ 1573 "" 14157 ^ 9 "*" 8 "^ 

495 2140 3 )0 8 1041 14157 
1041 + 14157- 8 347 4719 

3 X 8 X 347 X 4719 = 39299832. 



9 

8 

1041 

14157 



39299832 
4366648 X 1 = 4366648 



4912479 X 21 = 103162059 



37752 X 495= 18687240 



2776 X 2140 = 5940640 



132156587^ , 

39299832 



49|__3|i.^397 2. — ^. 34? _ x|3 _ 173 
^' ■97""""^ 8 '^97"'776' 145-i^"'^^fa""~5~ '^ 

11 1903 397 1903 847651 , 
1598 "" 7990 ' , 776 7990 "" 3100120' 



eBEENLEi^S ilBOHMETIG. T8 

1 

T 

98i "" i|&""~9r ^ ^"" 9 ' 

5 i- 5f 3 3 
2j~J~5^f ~8' 

7 
81A_¥t^^«»^^ 1 £ 

128 ~ Af a ~" 11 -^ IS* ~ 11 ' 

5 $ ?f '^ _ 5 . 

2 »,_2- St 62_31 *„,,4_'* 125 



fiOO_100 31 11 _ 341 
^5d~ 11 ' T^100~600' 



^ 4 91_384^ ^ £^_^m §64 10 __ 3640 
9X1— 9' 1§^1"~10' 9 ^788.— 7047' 

[Ans. 

09 FRAXiJIIONS. 
(Page 179.) 

, o, IT -: 123 123 1%' US ,_. . 

1. 2? = ^;7^=3-^-;-j^Xy=— = 17fAB«. 

o «iv *1 >i««4, 3280 3280-^ 5 16400 16400 

2. 8is=r^; 4.t)8f==-Y-; ^7-X4i = -28r' "28r 

[== $0.57f, Ans. 

8 963-"^- 1 >-«^^_^. !Ilv»_!!H. 
». »og_-g-,i— g_ ^ B — 8' 8 "^8"" 64 ' 

2318 „ 2813 1 2313 ,. . , , 
-6^ ^2=-^ X 2— 128" = 18il»yd- Ai* 



^f 



74 KEY TO 

3_55 3_165 ?_li 2_26 165 



26 165 165 

L"^ 6"="Ti >^ 26"="52"== "^^^ ^°* 

2 

0. ig — 1+3, 2-^ — 2X3—6' ^^6" ^"■e' ' 

7 16 6, 
fg^iX 7 = 7'^- 

11 12 n 2^ 

^- ^+S=ll + l2 = S^ 250 X 12 = 3000 ; 3000 - 

[23 = 1130^8, horse. 
250 X 11 = 2750 ; 2750 -j- 23 = $119^3, chaise. 
A X 130it = T^r X ^8§^ = 2Jg8^ = « 83ji5» harness. 

7. $200x 2 = $150; ?150 — $144=$6; $6 X 4 = 

[$24.00, Ans. 

8. jx|x3j = ix2x¥=/A = 3'|; yxi = ii; 

15 \y 15 225 . 22 5 Jul 225 V 2 4 50 

32 ^ B4 — 2dT8 > 2(r« • 2 — STTTIB -^1 — ZtlriS — 

[^\, Ans. 

9. 13| X 26| = Af X J^2* = -^W^ ; -^'3 -4- 2g = JJ^^ 
[■^■^i -4^^ X A ==^HI^ = 137 Jig bushels, Ma. 

10. 3Jx95 = 5X^e^ = W. '4^^^ = f X^ = 

[16 days, Ans. 

11. $0.90 -J- 4 = $0.22 J ; that is, he will receive J more. 

12. 0| X 16| = ^ X -V- = HP- = I^Vtt mil^s per day. 
164/iy X 4= 6563 miles in 4 days. 

164A X 10 = 1641J miles in 10 days. 

24h. — 16|h. = 74h. ; 7f X 2 = U^ miles to deduct for 

drifl in the night. 
164/q ^ l^i = 149;J J miles gained per day. 



grbenlbaf's arithmetic. 75 

149^^ X 10 = 1496J miles gained in 10 days. 

656f m. 4- 1496 Jm. = 2153^*^ miles' distance sailed in 1 4 days. 

23174m. — 2153^m. = 164/^ miles remaining, which dis- 
tance will be sailed the last day ; therefore the boat will 
arrive at her port in 15 days, Ans. 

A PROPOSED NUMERATOR OR DENOMINATOR. 

(Art. 244, p. 181.) 

o o^ . 17 o 17 X 2 34 

3. 34^17 = 2;^^2 = i0»^°«- 

4. 3?=V;9-2T=J; ^><J=|j,Ans. 



'S 'S-1-4 — ii-i-^^i — ^ 

5. 5 . 4-lJ, J ^ -jj, 



, , — , , , Am. 



6. 12-. 16 = 1; ^><f =Hi,Ans. 



7. 15-5 = 3; fX 3^^,^^. 

8. 2-3=1; J^5^f.Ax^ 

«. 35.20 = 1|;-Xl|^a3,,,^. 

1X4__4 1X4 4 

10. if = i5 3 X 4— J2'^^r-*' 3 X4""12'^^°^- 

COMMON NUMERATOR. 

(Art. 246, p. 182.) 

2. 24, the least common multiple of the numerators, = common 

numerator. 

^ of 9 = 27, new denominator, f = Sf ^ 

^ of 7 = 42, » « t = # Iam 

a^ of 4 = 32, « « i = §1 I '*°°- 

i^of7 = 28, '« « f = ft J 



T6 EBY TO 

3. I, 2J, If = t, J, 4/1. 

10, the least common multiple- of the nnmeraitdrfi, =: com- 
mon numerator. 

J^ of 8 = 16, new denomuMitxm § ^ t%} 
J^ of 2 = 4, " " I = J^ i Ans. 

18 of 7=== 7, •* •* 4^=::4^y 

4. 4^, 6|, 6J = f I, ^, ^. 

320, the least common multipte of mimerators, = common 
numerator. 



%a of 15 = 75, new denominator, f^ = ^- 
^of 5 = 50, " " ^ = ^„^}Ajib. 

^of 3 = 48, ««• •♦ 4 






From the above process, it is evident they will meet in 320 
days. A will have gone round the iriand 75 times, and have 
travelled 75 X 50 = 3750 miles. B will have gone round the 
island 50 times, and have travelledr 50 X 50 aEs=r25(M) mil^. C 
will have gone round the island 48 times, and have travelled 
48 X 50 = 2400 miles. 

GREATEST COMMON DIVISOR OP FRACTKHNS. 

(Art. 248, p. t8S.) 

2. G^eatesi common: dmsor of the- numerators =$ 4 )f . 
Least common denominator of the fractions = 315 ) 

3. 123, 9}, 8i=*^, .^,^; 

Greatest common divisor of the numerators = 3 ) . 

3 > Ans. 
Least common denominator of the fractions = 8 ) 

Note. — j will divide each of the fractions, 12§, Qj, and S'J, witJiout 
a remainder. 

4. Greatest common dUvisor of the numerators s= 1 ^) 
Least common denominator of the fractions :=; 60 )' 



GBBENLEAiF'S AKITHMETIG. 77 

5. 3^, 5^^, 2^9^ = J^, H, ?|. 

Greatest common diviflor of tke aiunerators as 19 ) . 
Least oommon denommator of the fractions b=: 30 ) 

«. B3J, 67i, 70i = ^^ ^^ h^. 

Greatest common divisor of the numerators = 27 o , ) >• 
Least common denominator of the fractions =8 ^ ) £» 

33{ ^ 3| = 10 bags; 67^ -f- 3| = 20 bags; 70j ^ 3g =: 
21 bags. 10 -}- 20 + 21 = 51 bags, Ans. 

7. 73^, 88^*1, 1391? == W» W. -4f*. 

Greatest ccHttfiMm divisor of numerators ae ^1 
Least common denomisitftDr -of the fractions s= 11 

81. ^ 3.1 s= 7^ acres, the size of each lot. 

LEAST COMMON MULTIPI4E OJ ERACTiaNS. 

(Art. J5», p. 1S40 

2. t, I, and f 

Leadt common mmlt. 'Cf the numerators s= 24 . 

Greatest com, div. of thfe denominators == 1 "^ * 

3. 3||, 7J, 6^ = f S, V. V- 

Least common mult, of the numerators = 63 - . 
Greatest >eom. div. of ^e denominators ^=s 4 ^* 

Least common mult, jof ihe numerators 3= 18 
Greatest com. div. of the denominators =* 1 * 

Note. — By this operation we £nd that IB is the least wlvele number that 
can be divided by the fractions |, f, and -fjjt wlthoiKt a reviainder. 

5. 2i, 4J, 9| = I, f , J^. 

Least common mult, of the numerators = 225 a 1 -■ 01 
Greatest com. div. af the denominators =2 ^' 

2JA -^ I = 50 sheep ; ^ ^ | = 25 calves; ^a -t. 3^ 
==? 12 jearlings. 
7* 
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6. 3J, 4§, 5i = J, Y» ¥• 

80 -7- J^ = 22!^ hours, the time A will go round the 

island. 80 -J- -^ = 17 j hours, the time B will go round 

the island. 80 -r- ^^ = 15^ hours, the time C will go 

round the island. 

22 J, 17f 15^ = i?^ ^^, ^. 

Least common mult, of 160, 120, 320 = 960 ^ o^ , ,. 

,. . «' ' ^- —- = 1374- hours. 
Greatest common divisor oi 7, 7, 21 = 7 

In 137| -h 8 = 17f days, they will all meet at the point from 

which they started, 
^f ^ -5- -^f ^ = 6 times, A will go round the island. 
^Q. -f. AjQ. =— 8 times, B will go round, 
ft^fl. -1- -^^0 _. 9 times, C will go round. 
80 X 6 == 480 miles, A travels. 80 X 8 = 640 miles, B 

travels. 80 X 9 = 720 miles, C travels. 

7. 3J, 4g, 5i = J, ^a^ V- 

Least common multiple of 7, 35, 21 == 105 .^ 

Greatest common divisor of 2, 8, 4 = 2 ** 

As 52^ can be divided by each of the fractions 3|, 4g, 5j^, it 
is -certain that twice 52^ = 105 may be divided by them ; and 
no less whole number than this is a multiple of 52^. 

REDUCTION OF DENOMINATE FRACTIONS. 

(Art. 253, p. 185.) 

2. 12^17 X ^ X J4? X t = ^^^% = h Abs. 

3. ^IttX^X ^^- X ¥ = m = l» Ans. 

4. jW^ X -S^ X f X -?- = im = i» Ans. 

5. FiAiir X t X ¥ X -4^ =||^= A, Ans. 

6. FTft(T X ^ X t X ¥- =-^ S88» = i, Ans. 

225 -^ 1 ^ 1 -^ 1 "" 225 — 5' 
110880^^1^ 1^1 ^ T "" 110880 ~ 7' 
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_!_ 3 8 40 16| 12 _ 570240 _ 1 
^' 38016 XiXiX^X ^ X i— 1140480 "" 2' 

3 4 40 272J 144 _ 18817920 _3 

25090560 X ^ X ^ X ^ X — - 25090560 ""? 

[Ans. 

11; ttVj X 1 X ¥ X t = im = h Ans. 

12. iri^ X t X ! X f = Hg = g; Ans. 

1__ 365} 24 60 _ 525960 _ 1 

4207680 ^ "T" ^1^1"" 4207680 "" 8' 

14. 7^a X t X ¥ X ¥ = y »8 = h Ans. 

(Art. 254, p. 186.) 

^' l^i^T2 -^20"^ 1200* ^°®* 

3. I X -sV X 2^0 X r^ = 2"F80"?J =^ 9 6^0 01 Ans. 

4. i X J X 4 X iV = 55^B^» Ans. 

^« rr X iV X 2^.' X 4 = ir^o"o = 8^o» Ans. 
6. I X.jh X i X 2^ = 8(^o» Ans. 

^11 11 1 A 

^- 5X21X4X5 = 225' ^«- 

• 7 X T2 X it>^ X 4Q X ^ — jjQggQ, Ans. 

2 

9. 2 X 12 X 15^ X 4^ X g X 3 — gg^i^Q, Ans. 

3 1 JLvJL i__JL_ A 

• 4 X 144 X 272i X 40 X 4 — 25090560' ^ 

-- J? 1 1 1_ 1 A 
^^' 8X4X03X4-5^, Ans. 

9 

12. i X J X A X i = ^h^ Ans. 
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5 ^ 60 ^ 24 -^ 3e5i " 4207ti80* 



tA#T. tU, p. t81.) 
(2.) <3.) <4.) 

■. d. M. d. qr. ,oivt. qr. lb. oc dr. 

1« 28:0i) l<0fl4)0 

7 7 . 7 



24)7 


9)196 « 




11)7 





Ann. SJ 


Ann. 21 9 1| 




Ann 


I. 2 13 10 2|i 


(5.) 


(«•) 






-{7.) 


U). OS. dr. 


lb. OK. pwt. gr. 




lb 


5 5 3 gr. 


10 


1 « 




1 





4 


8 
9)8 « 
Anfl. 10 13 « 




13)4 


4 


9)4 


p 


Ans. 7 IJ 


Ana 


.3 5 1 12^ 


(8.) 


(9.) 






(10.) 


E.E. qr. na. In. 


m. far. rd. 


ft. 


in. 


ftir. rd. ft. lA. 


10 


1 








10 


5 






11 


8 


9)5 


13)11 





<) 


9)8 


Atir. 2 3 0;j 


\ Ann. 6 30 12 


«i^ 


Ans. 35 9 2 


(11.) 


(i2.J 




as.) 


A. R. p. yd. 


ft. in. p. 


ft. 


in. 


cord. ft. in. 


10 


1 








10 




7 




9 


1 


)7 


17)9 








13)1 



Ans. 2 6 4 5 127^^ Ans. 144 19t;V -A^- ^ 1462f^ 
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(14.) <16.) (16.) 

hhd. gal. xfL pL ff. hhd. gaL j. da. h. m. sec. 

10000 10 10000 

2 7 11 



1^ « 6 9)7 , 23)11 



Ans. 6 2 1 0^ Ans.42 Ans. 174 16 26 5^ 

•1^ *^3A , as 36 5 • 180 ._,.„ . 
17. $7^= «7^; 11 X22='2i2= ♦^*»'^- 

(Aw. 2M, p. 1S8.) 

8x4+2 = U 
^- 12X4 =48 = 2'i. '^^ 

31x12 + 9=^261; 261 X 4 + 1= 1045; | 

1045 X 3 + 1 J = 
28 X 12 X 4 X 3 = 4032 

[= ^, Ans. 

. 2 X 25 + 13 = 63 ; 63 X 16 + 10 = 1018 ; | 

1018 X l«+2-.l«S»0; 16290 x U+IO \ =" 179200 

4 X 25 X 16 X 16 X 11 = 281600 

[= /y, Ans. 



3136 



7 X 16 + 1-113; lis X 9 +7 o= 1024 _ 

16 X 16 X 9 - 2304 -i'^^ 

10 X 20 +1« = 213 ; 213 X 24 + 8 = 5120 _ . . 
**• 12x20x24 = 6760"*' 

268|_1844 
231 ~ 1155' 

2x4=«X2i + l = 19xl3 + 5 = 252_ 
'^^ 4x4x2iXl3 = 468-"^" 

2x4 + 3 = llx2i = 24jX4 + l = 100_ 
• • 5x4x2iX4«:l80 — *''^- 

6 x40+30=270xl6i+12 =4467x12+8) 

= 53613 X 3 = 160836 x 13 + 12 i = ^»«»»»» 
8 X 40 X 16i X 12 X 3 X 13 = 2471040 

\= W ksflK 
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n 35xl6J + 9 = 586ixl2 + 2 = 7040_ 
^' 40 X IH X 12 = 7^20 - ** ^°^- 

2x40+6 = 86x30^ + 4 = 2605^X9 + 5) ,.q..,.. 
^^- =234541x144+127=3377575x13+5 J = 43908480 

4 X 40 X 30i X 9 X 144 X 13 = 81544320 

[= T^3, Ans. 

144 X 144 + 19= 20755 X 17 + 1 = 352836 __ 

272i X 144 X 17 = 666468 ~ *' ^^* 

9x1728 + 1462 = 17014x13 + 2= 2 21184 _ 

128 X 1728 X 13 = 2875392 "" ^' 

6x4 + 2 = 26x2 + 1 = 53x4 = 212x19+4= 4032 

63x4x2x4x19 = 38304 

[= A» ^s- 
lib. avoirdupois =: 5760 grains 
^ • lib. troy =7U00 grains = *^*' ^'^• 

174X24+16=4192 XW+2g = 251646XflO+6=16O92765X23 + 5 =347133fl0O 
17. 865^ X24X60X60X23 = 72&824800 

[= ii, Ans. 
ADDITION OP DENOMINATE FRACTIONS. 

(Art. 257, p. 190.) 

(2.) (3.) 

cwt. qr. lb. qr. na. in. 

,7^ of a ton =12 2 22j^ f of a yd. =2 1 IgV 
^5 of a cwt. = _3 2^ fofanE.E.= 2 If J 



IS. 13 


2 


(4-) 


of I 


I qr. 


Ans. 3 


3 
3 


0|J 






fiir. 


Id. 


ft. 


in. 






Tft-Ofj 


I mile 


= 5 


3 


10 


6 






^ofa 


. i^rlong 


= 


12 


5 


m 






A of. 


I yard 


= 




1 


2A 







5 15 16 9^ = 
Ans. 5 16 ajft^. 
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(5.) 








A. B. 


p. 


ft. 


in. 


1 of an A. — 2 


34 


77 


113^ 


fofanA.=~0 2 


26 


181 


72 


a of an A. = 3 


28 


155 


82? 



2 19 141J 123^ = 
Ans. 2 1 9 142 87? 

(6.) 



m. 


for. 


rd. 


ft. In. 






18f miles = 18 


3 


17 


2 ^ 






23 ji miles — 23 


6 


11 


7 Of 






192^: miles = 19 





15 


3 llf 






Ans. 61 


2 


3 


13 4f 






(7.) 






^8.) 






gal. qt. pt. gi. 






d. 


h. 


m. 


^4 of a gal. —0 3 1 IJ 




A 


of a week = 2 


4 


30 


T^^ of a hhd. — 5 1 




* 


of a day = 


4 


48 


Ans. 6 1 li 






Ans. 2 


9 


18 


(9.) 






(10.) 






ft. 


In. 




id. ft. in. 






J of a square foot = 


108 




11 16 5 






1 of a foot square = 


36 




6 






Ans. 1 







11 16 11 = 

12 5 







SUBTRACTION OP DENOMINATE FRACTIONS. 

(Abt. 258, p. 190.) 

(3.) 

ftir. rd. ft. in. 

f of a mile = 1 31 1 10 
^j of a fur. = 25 7 6 

1 5 lOJ 4 
. Ans. 1 5 10 10 



(2.) 




qr. na. 


in. 


JE.E. =4 1 


u 


fofayd. = l 


n 


Ans. 3 


2^ 



{ 
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(4.) (5.) 

m. ftir. rd. ft. in. 

6 deg. = 49 8 9 « 7^ 
f mile= 4 32 



Ans, 48 6 17 8 7^ 



(6.) 

ft. in. 

^ cord = 115 345f 

■A cord = 23 471 3^ 

Ans. 91 JL602JI 



T*rA.= 


B. 
:1 


18 


5 


ft. 
4 


in. 

72 


Irod = 





.0 


13 


4 







1 


17 


22i 





72 








■ i= 


=2 


36 


Aq3. 


1 


17 


22 


2 


108 


tof^Uid. 


(7: 


) 


gaL qt pt 
:33 3 1 

:27 1 


gi. 

Off 






Ans. 6 3 


v. 



m. ftir. rd. ft. In. 

72iiL =72 jO 

^ of 72m. = 41 1 5 11 9^ 

30 6 34 4^ ^ 
i=6 



Ans. 30 S 34 4 8f 
m (10.) 

d. h. m. sec. R. p. jd. ft. in. 

f year = 104 8 34 17+ ^A. ,== 1 18 5 4 72 
I week = 3 2 40 ^Q. = 72 

Ans. 101 5 54 17f Ans. 1 18 5 4 

MISCELLANEOUS EXAMPLES IN FRACTIONS. 

(Page 190.) 

1. 17A = W; 4j=:i^; WX'^^==-»*i^«:«2ff miles 

= 82m. 4ftii-. 8rd. Ifk. 4in., Ans. 

2. 29^25 = 5fi^; i^ X W = ^A*^^ = 872^^ poles = 

5A. m. 32t^p. ; ^^p. = 141ft. 109^41^., Ans. 

3. 17J = V5 7A=^HJ H=-^> V'XHX^=^^^^^ 

=.578|^J feet ; 578^J ^^ 128 ;=? 4 cords 66|^ cubic 
feet, Ans, 

4.19i=-L4ii; .6i = ^; H^ X V = HF = ♦ 134.15f , 
Ans. 
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$ 28387.06^, Ans. 

, 8. 28-A = W 5 llf = ¥ ; W X ^ = Ai^*=«a33.27A, 
Ans. 

^. S7i J = S|ts ; 17.62J = ^^ ; 2|^ x ^^^ = ^^^fl^ 
= $J655.202^, Ans. 

10. J X ^P = 4J^ = $5,084, Ans. 

11. 139f = a|x J 38| = x^^ ; a^i x ^f ^ = J^Jf^^ = 

5415 Jl poles = 33A. BR. 15 J|p., Ans. 

12. 11|=A?; ^8xJji = ap; ija x i = V^ — 19i feet, 

Ans. 

13. 183=-i|X; 48.15f = A5^; JL5 j^ X xfr = ^^^^W^ 

= $2.62^, Ans. 

14. 98J = if^ ; J^fi X ^7 = m = « i.56jA|, Ans. 
15..8| = Jj^; 7^xi=it=«1.64j,ABS. 

16. 11 X 63 = 693 ; 693 + 17^ == 710^ «= 4i^ ; 19f = J^; 

ju^ X ^ == -L-^Y^ === $ 140-32S, Aqs. 

17. 63 X 4 X 2 = 504ptB. ; If = J ; ^4. x ^ = ^^= 288 

1>ottles, Ans. 

18. 18^ = a,^; 10,^ =-1^; 7i^=f^; W X WX fj 

= i^i^i^ = 1532^9 ; 1532^^ -j- 128 = 11 cords, 
124fS^, cubic feet, Ans. 

19. 6i = s^; 65f = afJi; '^XH^ = 04^* = #4.52^, 

Ans. 

20. 8i=i^; 5/jr = |5; 8 = f; i^x!JXf = ^fF = 

146^5 feet, Ans. 

21. 46,^ = w ; 17J = ^; *iy X ^ = -^W^ = ^^2i^ 

feet, Ans. 

8 
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22. 2A + 3tV = 5x^; 5^^X1 = 11; llX5i = 60i; 2^ 

= ff;33V=*J; ff x^x? = ^%«-=i4M; 60i 

+ 14f A = 75f J ; 75f a x { = 527f f feet, Ans. 

5A = *I; 2TV = ff> 3^ = fJj ff XffXfjXi = 
iL||i^ = 286f|J cubic feet, second Ads. 

23. 12 + Hi = 23i ; 23ix2 = 47; 47x^ = 352^; 12 

X Hi = 138 ; 352J + 138 = 490^ ; 490i X .02|= 
$ 13.48 J, Ans. 

24. 14i = ^; 10J = VJ 16i = ^; ^ X ¥ = ^^ = 

239J ; V X -^ = ^^ = 169J ; 239J + 169J == 
408g ; 408f X 2 = 816| ; 816 J + 12 = 828 J ; 828i 
X 3 X 4J X 2 = $223.76J, Ans. 

25. 14t^ = -W; 5|i = iJ; 44 = J^; 21501 = ^^^^; -V/ 

X « X -V^X^if^ X t^Hj = -^W^W^^ = 294tti| 
bushels, Ans. 

26. 10X8X6 = 480; 8 X 8 X 8= 512;* 512 — 480 = 32 

feet, Ans. 

27. 7J X 6 X 5i = -^ X f X V = H^ = 247^ cubic feet. 

9ix4ix5i=-^X|XV = ^^ = 235i; 247J 
-235j = 12f; 1728 X 12f = 21384 ; 21384-^231 
= 92^ gallons, Ans. 

The first cistern will contain 92f most gallons. 

28. 31rd. 13^^^^., 41rd. lyS^ft., 38rd. O^ft., 45rd. 12T7^ft. = 

524fft., 678fft., 627ift., 755|ft. = 

2624 3392 3136 3776 

"5^ ~T~ ~5~ T^ 

The greatest common divisor of 2624, 3392, 3136, 3776, is = 64 
The greatest common multiple of 5, 5, 5, 5, is =5 

Therefore ^^ will divide each of the fractions without a 

remainder; thus ^s^-^ ^ &^ = 4:1 ; iii^.^ -2- -\^ = 53 ; 

■JU^-^-V^ = 49; iiifJi ^ £^4 = 59. The number of 

rails will therefore be 41 + 53 + 49 + 59 = 202 ; 202 

X 4 = 808 rails. 
64 -^ 5 = 12t ; 12t + ^^ = 13^ f^t, length of the rails, Ans. 
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29. 1, i, ? = ih u> n- 

Least common multiple of the numerators = 1680 ^^ , 
Greatest common divisor of the denominators = 56 "^ '* 

We therefore find that 30 is the least whole number that can 
be divided by f , f , or f , without a remainder. 

30. 100 ^ 30 = 34 times. 

31. 31A. 3R. 6p. = 5086p. ; 39A. 2R. 37ip. = 6357ip. 

5086 X 2^ 10172 _ 4 
63571 X 2 = 12715 5' 

32. 68 X $7iJ = $538.33J, Am. 

33. 8| X $42f = $369.20, Ans. 

34. 2 r = 0, Ans. 

3 — 3 ' 

35. 20 X 15 = 300ft., contents of the upper part of the room. 
20 + 15 = 35 ;■ 35 X 2 = 70ft., length round the room. 
70 X 8J = 595 feet, contents of the upright ceiling of the 

room. 
2 X 7 X ^ = 42ft., contents of the doors. 

4 X ^i X 3^ = 73Jft., contents of the windows. 

70—6 = 64; 64x| = 42|ft., contents of the mop- 
boards. 

Note. — We deduct 6 feet for the two doors. 

595 + 300 = 895 ; 42 + 73 J + 42| == 158. 
895 — 158 = 737ft. ; 737 -t- 9 = 81| square yards. 
81| x 6J = X3X X ^ = ^^^ = $5.11f|, for plaster- 
ing. 
595 — 158 = 437ft. ; 437 -^ 9 = 48| square yards. 
4t^ X .09= $4.37, for papering. 

48^X3 = 145| = 4.3X; 2f = J^; A3i^j^ = j,aix 

[ ^ = 2.^ = $ 2.80^, for paper, Ans. 

QUESTIONS TO BE PERFORMED BY ANALYSIS. 

(Page 1940 

8. 30t*^ = 4j5^; ±\^&X^V = ^ff^; 7iJ = ^^-; 4|fii 
X W = ^mW = S 432, Ans. 



88 KBF "C* 

a^,»f=30^t«M, Alls. 

Afff 4 = wj^/ui = $ 1728, Ans. 

6. 30^ = 4^ ; iip X iVi = *ilf "^ ; *i* X ilMiy = 

7^1 tone, Ana. 

7. 7Tr„ = |^; «| = J^; J^ X IJ ■= **ft*«*9f| ImbMb, 

Ans. 

8. A of Jf = w- = lOA; lOA -f 15 = 2b^ = ^¥j 

JL^ X aVt = -^11?^=^ $66ff, each girPs sbare; -^ 
of 66ff = T^ X -^f ^^ = mU^ = $42ff , eack boy's 
share. 

9. -L^. X ? = ^La4pJ- = 18.63 ; 4^ = ^ ; ;l^ X V^ ^^^ 
-6J^ = $ 82.50^, Ans. 

10. «2.50J = iljpAA; 4^ = J^; JLL^^a X A = *^ / iV^ *=* 

13.63 ; fit J = J, Ans. 

11. UtfA X ? = A^^-L = 1B.63 ; «2.50f -=- 18.63 = ^, Ans. 

12. 82.50f =^ia; 4J =5= y ; jLijAA X A = ^^^yW^ = 

18.63 J J of ^Lfl^ = JLa^AJ. =- $14.49, Ans. 

13. 14J ^ -L^ii; A^ X xfij *== ^W; 9« =* W-5 ^iW X 

Jj^ =r ^fgJA = $ 333.331, Ans. 

14. 9fi===Ji:^; 333.33 J ===:-iiiiy*iJ^;-iLa^^ 

14J = -4A; aA^^^x^ = -^^^^y^=«50a 

[Ans. 

15. 333.33j=J^^^;9i^=Ji^;aMii^XTft=-^^MF^J 

357 
^ 1200^0? = -"^ = ^^* *"'^ ^^ 

16. 14| = i|A; *A^XTfff=*^Wy^» 888.88 J OS -liiJtpi; 

•*^^*y^ X itM^it = W^ftftftft^ = 9ii tons, Ans. 

17. 97J ^ ifa ; ^"t^ X rlif = ^*^ = -32 ; 763f x .32 

= $ 244.36, Ans. 

18. 763| = lu^ ; a^fai X s As =^M*I* = -32 ; 97f X 

.82 = $ 31,32, Ads. 



Mm 
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19. 763|= ^^; ^^i^x<s^j^ = HHi^ = -«2; 81.82 

-i- .32 = QTJgal., Ans. 

20. 1975 -T- 40 = 49| ; 49g X 144 .^ 71101b., Ans. 

21. 15.75 -^ 17 = 92 jf; 92|f = -H^A; 9i. = ^; xjfA X 

^ = -^^^^ = $ 8.5&I J, Aps. 

22. 50t = ii^ ; i X H^^ WS m =H^i W X ^F = 

-LA^L&2. = |492^, An3. 

23. 78 X 18 = J014 ; 18 4. 7 =20 i lOU -r- 20 « 50/^ 

days, Ans. 

24. 10 X 9 = 90j 90 -^ 15 = 6 dajs, Ans. 

25. 15 X 6 = 90 ; 90 -^ 10 = 9 days, Ans. 

26. 10 X 9 ===90 ; 90 -5. 6 ==15 hsoTB, Ans. 

27. 17A=Yi^; 5? = ^^; ^«-XTViT=A^i 971=*^; 

r28. 9^ = V- 5 l^J = H^ ; -^ X ^^- = ^It^ = 189|f ; 
189 jf ih 1 = 196|f ; 9f tons = 192cwt. ; •196|| -h 
192 = $l2i|^, Ans. 

29. 9a tons = 192 cwt. ; 192 X If = 836 ; 336 — 7 = 

<329, Ans. 

30. 47^ ^A^; ^ = I; Jiftft X I = HF = 126^ '> ^-75 

= I ; 1265^ -^ I = 1*8/b bushels, Ans. 

31. 57A = Wi WXT^=m; IH=H^; f-flX^I^ 

= "^a^ = * 76^/^, Ans. 

32. 19J = ^^ ; 76^-/^ = -i^i*^ ^ a^i^^^. x ^U = miU 

== fM ; 57 A = Wi W- X iSi = 15 cords, Ans. 

33. 7A = H; 47i = H^i -^1^ X fS =-4^ = 345^8. 

= 17£. 5s. 6fd., Ans. 

34. 172£. 15s. Ofd. = 2.iU^.9 2d.; 47J = ^1^; 2JU^^QJi X ris 

= £^yijfi^ = 875ff |d. = 3£. 12s. ll|f |d., Ans. 

•35. 43f = a^i; a^iX^if = ^H^ = $23.61/3, Ans. 

36. 17§ = -4ii; 2^ = ff; UX^h^^'^l tW^ X ¥ 

= -W^ = «7.58|%i|, Aas. 

37. 87^ = i^; itpXiriff^T; 14i7^X 7=4102.90, Ana. 

8* 
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38. AJj^x!=''-^^=50; 50x10= $600, Ans. 

39. 500 -^ 10 = 50 ; IJJJ = J acre, Ans. 

40. 71.87 -=- 9 = 7.98| = :lj^ ; * x ^^-^ = ^V^ = 

$4.56fJ, Ans. 

41. 4.56|axl = T.98|; 7.98a X 9 = $71.87, Ans. 

42. Ill X 19 = 2109 ; 2109 ^ 47 = 44|f days, Ans. 

43. 44f I X 47 = 2109 ; 2109 -^ 19 = 111 days, Ans. 

44. Af tt X Y = -^h^"^ = 25.30 ; 25.30 X 17 = $ 430.10, 

Ans. 

45. 430.10 -^ 17 = 25.30 ; -^ x H^^ = ^^W^ = * ^.20, 

Ans. 

46. JLj^A X V = ^^^^f*^ = 16.34f ; 16.34?- X 7 = $114.40. 

Ans. 

47. ^^ X ^t^^ = -^^W^ = $7.15, Ans. 

48. 19? = ^..; S7^ = ^^; l?!xg^=J|=^; 

^34 60 7 14280 .„,, . 
tl58XTXT = T5r = ^^*^'^-'^ 

49. Smith will reap ^^ of the field in an hour ; his wife will 

reap ^hv ^^ *^® ^®^^ ^^ ^^ hour. They will both reap 
^ -[- y^y = ^tlo 0^ ^^® fi®^^» ^^ ^^ hour. Then they 
will reap the whole field in ^|f-^ hours = 45 J^^ ; 45J^f 
^ 8 = 5J^ days, Ans. 



DECIMAL FRACTIONS. 

(Art. 2665 p. 199.) 

1. Fifty-six thousandths. 

2. One thousand three ten thousandths. 

3. Two thousand seven hundred eighty-six ten thousandths. 

4. Sixteen thousand three hundred two hundred thousandths. 

5. Nine hundred seventy-five thousandths. 

6. One, and six hundred thirty one thousandths. 

7. Forty-eight, and seven hundredths. 
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8. One, and three hundred fifleen thousandths. 

9. Five, and six thousand one ten thousandths. 

10. Eighty-seyen,'and six ten thousandths. 

11. One, and seven millionths. 

12. Five, and one hundred one thousand sixteen millionths. 

13. One, and three^hundred twenty-seven millionths. 

14. One millionth. 

15. Sixteen, and seven billionths. 



16. 


.13 


21. 




.001031 


26. 465.14 


17. 


.006 


22. 


7.0017 


27. 93.07 


18. 


.0019 


23. 


333.003 


28. 24.000009 


19. 


.00406 


24. 


1.000001 


29. 221.00009 


20 


.000001 


25. 


325.7 


30. 49000.049 




31. 




79002000.105 




32. 




69015.00015 




33. 




80000.0083 




34. 


9000019019.19 




35. 




27.927 




36. 49000000000000.000000000001 




37. 




. 21.0001 




38. 




87000.000087 




39. 




99099.000009009 




40. 




17.0117 




41. 




33.33 




42. 




47000.0000029 




43. 




15.04007 




44. 




11000.11 




45. 




17.000000000000081 




46. 




9.000000000057 




47. 




69000.349 




ADDITION OF DECIMALS. 






(Art. 268, p. 201.) 


2. 


75€ 


^4.0052656 


4. 7234.0968 


3. 


207 


1.449495 


5. 


6913.54TT: 
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KEY TO 



(6.) 
$15.06 
107.09 
1.625 
98.765 



(7.) 
$ 137.50 
55.68 
1.375 

.875 



28000010. 

1000.00005 
27.000819 
7-5 



Ads. $217.54 Abs. 'S 195.88 Ans. 230(^044.500069 



(9.) 
59.059 
25000.0025 
5.000005 
205.05 



(10.) 

25.000007 
145.643 
175.89 

17.00348 



(11.) 
3.75 

11.7 
16.125 

Ans. 31.575 



Ms. 25269.111505 An9. 363.536487 



(12.) 
73.29 
87.047 
3005.0106 

28.03 
29000.005 
Ans. 32193.3826 



(13.) 
209000.000046 
98207.0615 
15.08 
.004^ 

Ans. 307322.086446 



6. 



SUBTRACTION OF DECIMALS. 

(Abt. 270, p. 202.) 

9.49989 I 7. 88.9429 | 8. 



.001 



(9.) 

97.7 
27.028 


<10.) 

315.0027 
115.07 




.(11.) 
29004005. 

29000. 
349200.00024 


Ans. 70.672 


Ans. 199.9327 




378200.00024 






Ans. 28625804.99976 


(12.) 
1000000 


• 
.000001 


(13.) 
$19. 
1.375 


(14.) 
$400. 
316.875 



Abi. 999999.999999 Ans. $ 17 j625 Ans. $ 83.125 



GBBBin.BilF'S iiBITHMEna 



9S 



(16.) 1000. 









93.45 




(15.) 


124. 




19000000. 


244.285 




.000000019 


216.136 




Am- 18999999.9999^981 


677.871 
Afl».. 322.129 




MULTIPLICATION OF DECIMALS. 




(Akt. 211, p. 203.) 


10. 


33.5175 


3. 


.438496 


11. 


41448651.06 


4. 


.0949416 


12. 


.000019737 


5. 


.003721061 


13. 


$153,525 


6. 


26137.65 


14. 


$18.4375 


7. 


152.2756 


15. 


$46.95 


8. 


43910.073 


16. 


$ 149.5125 


9. 


.00000081 17. 


3616.175 




CONTRACTIONS IN MULTIPLICATION OF DECIMALS. 


1. 


(Ara 272, p. 204.) 131634. 


a. 


1. 


2. 


347890. 


4. 


$ 7000. 




(Aet. 278, p. 206.) (3.) 




(2.) 325.701428 


56.7534916 




3938127 


8296735 




227990 


28376746 




6514 (4.) 843.7527 


1702605 




326 5714368 


397274 




261 6750022 


34052 




10 506252 


5108 




3 25313 


114 


Ans. 235.104 3375 


45 




84 


^m. 305.15944 




59 


1 




4 






Ans. 72 


.85109. 





{ 



94 


KBY 


TO 






DIVISION OF 


DEClBfAI& 




(Aet. 274, p. 207.) 


12. 


312.43 


3. 


321.2 


13. 


31243000000. 


4. 


.758 


14. 


.31243 


5. 


.561 


15. 


.31243 


6. 


13.861 


16. 


32000. 


7. 


749.084 


17. 


.000032 


8. 


3124.3 


18. 


.5403+ 


9. 


.31243 


19. 


140yd. 


10. 


312430000. 


20. 


$50. 


11. 


.000031243 


21. 


64753000000. 




CONTRACmONS IN DIVISION OF DECIMALS. 




(Art. 275, p. 208.) 


6. 


.070461 


1. 


3.1675 


7. 


.70460 


2. 


9.1605 


8. 


.0000070460. 


3. 


.000070461 


9. 


.0001965 


4. 


.00070461 


10. 


$3.50 


5. 


.0070461 


11. 


$0.1025 


2. 


(Art. 276, p. 209.) 4.95445 


4. 


8.7938-1- 


3. 


426.1043 


5. 


9876.54321 




REDUCTION ( 


)F vmuiAia. 




(Art. 277, p. 210.) 


7. 


96tM^ = ^^h 


2. 


iVtrV = i 


8. 


IQS^ = 1632V 


3. 


^P^?^ = H 


9. 


100lTWi^= 1001^ 


4. 


liiHu = jVu 


10. 


1457,!^ = 1457iW 


5. 


looooa — ttAtt 


11. 


19678,^ —19678^ 


6. 


31,3^ = 31| 


12. 


9163T'Wi^= 916Zim 


2. 


(Abt. 278, p. ill.) .625 


4. 


.09375 


3. 


.5 


5. 


.076932 
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6. 




19.125 


11. 


7. 




$315,875 


12. 


8. 




1163.75 


13. 


9. 




.625 


14. 


10. 




.370625 








(Abt. 279, p. 




(2.) 






20 9.00 







$4.3125 

$60.1875 

.51 

2.9875 



.45, Ann. 



25 

4 

20 



(3.) 
14. 
3.56 
15.89 



.7945, Ana. 



16 


(4.) 
12. 




4 


(5.) 
3.00 


16 


8.75 
21.546875 
2.861875 




4 


1.7500 


25 

4 




.4375, Ana. 




.71546875, Ana. 


» 


12 


(6.) 
9.00 


2 


(7.) 
1. 


3 


2.75 


4 


2.5 


bi 


2.91666666 
35.53030303 

5.88825757 


63 


3.625 


40 
8 


.0575396+, Ana, 




.73603219+, Ans. 






(8.) 






(9.) 



2 

8 
4 

(10.) 
40 1 175 



1.0 

0.50 

0.0625 



40 
4 



16. 
2.4 



.6, Ans. 



0.015625, Ans. 



(11.) 
3.755 



4.375, Ans. Ans. .93875 





(12.) 


10 


6.0 


60 


34.6 


60 


25.576 



kns>., A^^^-V 



\ 
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TQ. 









(13.) 




(14.) 








25 


20.0 2 


1.5 






4 


2.8 4 


2,75 


Ada. 




243.7, Anfl. 


156.6875, 






(15.) 


4 


3. 


4 


1.0 4 


2. 


12 


11.75 


12 


9.25 12 


5.5 


20 


19.97916+ 20 


16.77083+ 20 


17.4583+ 




.9989583+, Am. .8385416+, Apr. .8729166+, 






[Ans. 






.9989583+ 






.8385416+ 










.8729166+ 







2.710416+ 



(Aet. 280, p. 214'.)^ 

2. .625 X 12 = 7.5dl ; .5 X 4 = 2.0 ; 7id.,. Ans. 

3. .6725 X 4 = 2.69'; .69 X 25 = 17.25 ; 25 X 16 = 4 ; 

2qr. 171b. 4oz., Ans. 

4. .9375 X 4 = 3.75 ; .75 X 4 = 3 ; 3qr. 3na., Ans. 

5. .7896 X 8 = 6.316 ; .316 X 40 = 12.64 ; .64 X 16^ = 

10.56 ; .56 X 12 = 6.72 ; 72 = if ; 6fer. I2rd. lOft. 
6^in., Ans. 

6. .9378 X 4 = 3.7512 ; .7512 X 40 ==^ 30.048 ; .048 X 

272i = 13.068 ; .068 X 144 = 9.792 ; .792 = j^; 
3R. 30p. 13ft. O^^in., Ans. 

7. .5615 X 63 = 35.3745 ; .3745 X 4 = 1.498 ; .498 X 2 

= .996 ; .996 X 4 = 3.984; .984 = jf f ; 35gal. Iqt. 
Op*- ^T^ggiM Ans. 

8. .367 X 3651 = 134 046|; .046J X 24 = 1.122; .122 X 

60 = 7.32 ; .32 X 60 = 19.2 ; .2=x ^ ; 134da. Ih. 7m. 
l^^seo:, Ans. 
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9. .6923828125 X 4 = 2.76953125 ; .76953125 X 25 =19.- 
23828125; .23828125 X 16 = 3.8125; .8125 X 16 = 
13 ; 2qr. 191b. 3oz. 13dr., Ans. 

10. .015625 X 4 == .0625 ; .0625 x8=.5; .5x2 = 1; 

Ip., Ads. 

11. .55 X 5 = 2.75 ; .75 X 4 = 3 ; 2qr. 3na., Ads. 

12. .6x4 = 2.4; .4 x 40 = 16 ; 2R. 16p., Ads. 

MISCELLANEOUS EXERCISEa 



25 


18. 


25 


(2.) 
14. 


4 


2.72 


4 


3.56 




7.68 




19.89 


11.75 


9.25 


3840 


9945 


5376 


3978 


768 
768 


17901 
$ 183.9825 Ans. 


$90.24, Ans. 




40 


(3.) 
15.000 


40 


(4-) 
15.000 


4 


2.37500 


8 


3.375000 




39.59375 




87.421875 


87.375 


578.75 


19796875 


437109375 


27715625 


611953125 


11878125 


699375000 


27715625 


611953125 


31675000 


437109375 


8459.50390625 == 


50595.41015625 = 


$845£ 


l.503§f Ana 
9 


$ 5059i 


5 4I5IJ Ans. 
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KBT TO 



(5.) 



12 



9.00 
18.75 
2.29* 



12 



8.50 
2.29* 



12 



(6.) 

7.168 
1.597i 
6.5 



16875 






t 


7985 


8750 






9582 


8750 
3125 

42.96875 






21| 
10.38261 
12 


.053 






4.5920 


12890625 
21484375 






10ft. 4.592m., Km. 


2.27784375 = $2.277ii, 


Ads. 


• 


(7.) 






(8.) 


29i — 29.5 






4 


2.0 


4.316)29. 500(6h. 50m. 


6+seo., 
[Ads. 


4 


1.500 


25896 




5.375 


3604 






5.625 


60 






26875 


4.316)216240 (50m. 
21580 






10750 
32250 


440 






26875 


60 






30.S 


234375 = 



4.316)26400(6+sec. 
25896 



$30.284f, Ads. 
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(9.) 



(10.) 



25 


7.00 


40 


25.000 


4 


3.28 


4 


3.625 


4.82 




176.90625 


' 17 


75.375 


81.94 


88453125 


5.875 


123834375 


40970 


53071875 


57358 


88453125 


65552 


123834375 


40970 


13334.30859375 = 


481.39750 = 


$13334.308^, Ann. 


$481.39^, Ann. 






(12.) 




19ft. Sin. —. 19.25 


(11.) 


15ft. 9in. = 15.75 


17.625 


9625 


12.75 


13475 


88125 


9625 


123375 


1925 


35250 


303.1875 


17625 


144 


224.71875 = 


7500 


$224.71 


8}, Atib. 




7500 



1875 

27.0000 
303ft. 27iii., Ans. 



13. 14ft. 6in. = 14.5 ; 12ft. 6in. = 12.5 ; 8ft. 9in. 
14.5 + 12.5 = 27; 27x2 = 64,- 8.75x54: 
472.5 -^ 9 = 52^ yards, Ans. 



= 8.75 ; 
= 472.5 ; 
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KBY TO 



14. 10ft. 7in. = 127in. ; 5ft. lOin. = 70m. . 127 X 70 X 4= 
35560 ; 35560 -j- 144 = 246|Jft., Ans. 



(15.) 



4 
4 


3.00 4 2.0 
2.75 112.5 


112 


4.6875 
.5 T- 4.6875 = 24, Ana. 



2 

4 



(16.) 

1.0 
2.500 



1.625 
1.82 -h 1.625 = 1.12 
% 1.12 X 63 = $ 70.56, Ans. 

17. $15.06 -h 125.5 = $ .12, Ans. 

4|3 

^^- 17.75x35.75 = $634.562 J, Ans. 

19. $87.25 X 7|5 =$675.84^, Ans. 

20. 34ft. 9in. = 34.75 ; 1ft. 3in. = 1.25 ; 1ft, 6in. = 1.5 ; 

34.75 X 1.25 X 1.5 = 65.15625ft., Ans. 





(21.) 


(22.). 


4 


1.00 
18.25 


$477.72 ^ 9 = $58.08, Ans. 


86.50 -f- 18.25 = 


$2.00, Ann. 


(23.) 


(24.) 


5.875 2| — 2.375; 85 — 3.875; 1^18 — 1.0625; 


1.78 


2.875 + 8.875 + 1.0625 = 7.3125 


1.1875 


17.625 


1.125 


865625 


1.275 


146250 


2.625 


438750 


18.8675= 


511875 


$18.36' 


1\, Ans. 


73125 



128.8828125 = 
$128.8821}, Ana 
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(25.) 

15.25 X 8.4 X 10 = 1281 ; 

1281 X 1728 = 2213568; 

2213568 ^ 231 = 9682^gal. 

9682^^- ^ 63 = 152hhd. 6T^gal., Ans. 



25 
4 



(26.) 

7.00 
2.28 



3.57 
13.625 

1785 

714 
2142 
1071 
357 

48.64125 = 

48.641^, Ads. 



40 
4 



(27.) 

35.000 
3.87500 



37.96875 
125.75 

18984375 
26578125 
18984375 
7593750 
3796875 

4774.5703125 = 
$4774.570tV, Ans. 



25 
4 



(28.) 

21.00 

2.84 



(29.) 

9.375 
3.37 



17.71 


(80.) 97.625 


65625 


11.25 


7*1 


28125 


8855 


683375 
75930fJ 


28125 


3542 


81.59375 


1771 


759.305§5= 


7.75 


1771 


$759.305ff, 


Ans. 15796875 


$199.23|,Ans. 




22115625 
22115625 

244.8315625 = 
$244,851.^ Ans. 



9# 
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KET TO 



(31.) 

4 3.00 
4 3.7500 

7.9375 
4.75 

396875 
555625 
317500 

37.703125 = 
$37.703 J, Ans. 



25 

4 

20 



(32.) 
3.50 
1.14 

15.285 



40 

8 



(33.) 
15.000 
3.375000 



27.76425 
183.62 

5552850 
16658550 
8329275 

22211400 

2776425 

5098.0715850 = 
$ 5098.071 Ji J, Ans. 



17.421875 
1725. 875 

87109375 
121953125 
139375000 
87109375 
34843750 
121953125 
17421875 



(34.) 
4015. 
4 3.375 

A. 17.84375 
$624.53125 -h 17.84375 
$35, Ans. 



30067.978515625 = 
$^0067.978f f, Ans. 

(35.) 
25 12.5 
4 2.5 
20 15.625 



(86.) 



19.78125 
$494.53125 -^ 19.78125 = 
$24,999^^, Ans. 

40 )1004.75 

A.'25ll875 
4 

R. .47500 
40 

p. 19.00000 
Ans. 25A. OR. 19p. 

37. 20.5 X 12.75 X 7.6 = 1986.45 cubic feet ; 
1986.45 -5- 128 = 15 cords 66/^ feet. 

88. 31 X .08J =$2.55|; $2.75 X 7J = $20.62i; $20,621 
+ $2.55| = $23,184 5 23.18^^ -5- .621 = 37^yd., 

[Ans. 



greenleaf's arithmetic. 108 

89. 3.50 ^ 40 = 8| bushels. 

-^ 5 = 1 J bushels. 
l|bu. X 6 == lOJbu. ; Ifbu. X 9 = ISfbu. 
Ans. 8| bushels of oats ; lOj^ bushels com ; 15| bushels 

wheat. 
Proof: $0.75 XlOJ = $7.87,5; $2 X 15| = $31.50; 

$3.50 + $7.87,5 + $31.50 =$42.87,5. 
40. 250.35 -7- 2 = 125.175 ; 125.175 -^ 8 = 15.646875 ; 

15.646875 + 1 = 16,646875 times, Ans. 

Mary. 

tV + tV = A; if — A = -^ = 4» part for wife. 
J — -j^ = ^= $ 2243.26, part Mary received less than 
James. 

Therefore $ 2243.26 X = $13459.56, amount 
$ 13459.56 X i = $ 3364.89, James' part. 
$13459.56 X J = $4486.52, WilUam's part. 
$ 13459.56 X iV = ^ 1121.63, Mary's part. 
$ 13459.56 X i = $ 4486.52, wife's part. 

INFINITE OR CIRCULATING DECTMALS. 

(Abt. 296, p. 220.) 

3. .6 = 1=1, Ans. 

4. i.62 = 1.62i = 1 JIJ = 1§^, Ans. 

5. .53=11 = M= ft, Ans. , , 

6. .769230 = Sfgff J = 1^, Ans. 

7. .5926 = ^ X mi = m = if , Ans. 

8. 3i.62 = 31.62i = 31g|J = 31§^, Ans. 



9. .008497133 = ?^i = ^mUih = ^h^ Ans 
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EST TO 



(Art. 207^ p. 222.) 

3. t1j=.69, Ans. 

4. T§|^ = jJjf^y = 13 -=. 440 = .02954, Ans. 

5. J%J == 107 -5- 253 = .4229249011857707509881, Ans. 

6. im ; 17 -7- 45 = .37 ; 13.37, Ans. 

7. T-m^ = ^^ ; 83 -h 9768 = .008497133, Ans. 

8. 2 -^ 29 = .068275862068965517241379310348, Ans. 

TRANSFORMATION OP REPETENDS. 

(Art. 302, p. 223.) 



(2.) 
3.$7l = 3.671671671671 
1.607i = 1.007100710071 
8.52 = 8.525252525252 
7.616325 = 7.616325616326 

(4.) 
.0067 == .000707070 
.141414 = .141414414 
887.1 = 887.11lilllll 

(6.) 
17.0884 == 17.08S48484848484848484848484848484 
1563.0&29 = 1563.09299299299299299299299299299299 
15.12345 = 15.12345123451234512345123451234512 

ADDITION OF CIRCULATING DEOMALS. 

(Art. 303, p. 224.) 



(3.) 

1.52 = 1.525252 
8.7156 = 8.715671 
3.567 =3.567777 
1.378 =1.378787 

(5.) 
.3l23= .3123123 
3.27 =3.2727272 
5.02 = 5.0222222 



(2.) 
3.5555555 

7.6516516 

1.7657657 

6.1737373 

51.7777777 
3.7000000 

27.6316316 
1.003003 

Ans. 103.259122t 



(3.) 
4 = 3 = .333333 

f = . 142857 =.142857 
i = 1 =.111111 

Ans. .587301 
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(4.) 
27.56 = 27.5675675675675 
5.632 = 5.6326326326326 

6.7 = Qjmmiimi 

16.356 = 16.35656565G5656 

.7i = .7illlllllllli 

6.i234= 6.1234123412341 





Anfl. 63.1690670868888 




(5.) 


(6.) 


.165002 == .165002 


.87 = .S78787 


31.64 


= 31.64 


.8 — .888888 


1.6 


= 1.6666666 


.876= .876876 


.34634 
13. 


= .3463444 
13. 


Ans. 2.644553 


Anfl. 46.8180131 






(T.) 


(8.) 


.3 = 


.3333333333 


1.25 = 1.250000000 


.45 — 


.45 


3.4 = 3.444444444 


• • 

.45 = 


.4545454545 


.637 = .637373737 


.351 = 


.3513513513 


7.885= 7.885555555 


.6468 = 


.6468 


7.875= 7.875000000 


.6468 = 


.6468888888 


7.875= 7.875875875 


.6468 = 


.6468686868 


11.1 = ii.iiiiiiiii 


.6468 = 


.6468468468 


Atir. 40.079360722 


Ans. 


4.1766345618 




/ 


(9.) 






131.613 — 


131.613 




15.001 — 


15.0011 




67.134 — 


67.1344 




1000,63 ^: 


1000.6333 



Ads. 1214.38lg 
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EBY TO 



(10.) 

5.16345 = 5.16345163451634516345 

8.638i = 8.63816881638163816381 

3.75 = 3.75757575757575757575 

Ans. 17.55919120847374090301 



SUBTRACTION OF GIBCULATINa DEGDiAia 



(Art. 804, p. 225.) 



(2.) 

7.1 =7.11 

5.02 = 5^ 

Ans. 2.08 



(3.) 



(4.) 
I = .2 = .222222 
j. = .142857 = .142857 

Ans. .079365 

(6.) 

18.1678 = 18.1678 

3.27 = 3.2727 

Ans. 14.8951 

(8.) 

f = .428571 = .428571 
^ = l8 = .181818 

Ans. .246753 



315.87 = 315.875875875876 
78.0378 = 78.037803780378 

Ans. 237.838072095497 

(5) 

16.1347 = 16.1347 
11.0884 = 11.0884 

Ans. 5.0462 

(7.) 
3.123 = 3.123123 
.71 = .717171 

Ans. 2.405951 



(9.) 

i==A = .444444 

^ = .285714 = .285714 

Ans. .158730 



(10.) 

^ = .5294117647058823 
^ = .3529411764705882 

Ans. .1764705882352941 
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(11.) 

5.12345 == 5.12345123451234512345,12345423451 
2.3523456 = 2.3523456523456523456523456523456 

Ans. 2.7711055821666927777988888599994 
BiULTIPLICATION OF CIRCULATING DECIMALS. 

(Art. 305, p. 226.) 

(2.) 
87.32586 
:. 437 



61128106 

26197759y 

3493034634 

Ans. 381.6140338 

3. 582.347 = 582f JJ = -b^^^ ; .OS = ^ = ^ ; -HW^ 

X lAi = ^uVtV = -4f fF ; ^iMF= 19-4115782449, 
Ans. 

4, 3.145 = 3.1H = 3.1 A = M; 4.297 = 4§f J =4if = 

W> *H X -W- = Wr\^ = 13.5169533, Ans. 



(5.) 

.285714 
21 

285714 
571428^ 

Ans. 8.000000 



(7.) .284931506 
365 

1424657534 
1709589041^ 
854794520,4 

Ans. 104.000000006 



(6.) 

.461607142857 
20 

9.232142857142 
4 

0.928571428571 

25 

4642857142855 
18571428571428 

23.214285714283 
Ans. 9cwt. Oqr. 23-{-lb. 



{ 
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DIVISION OP CIRCULATING DECIMALS. 
(Art. 806, p. 226.) 

2. 345.S = 345|; .6 = f = | ; 345| -^ | = 518f = 518- 

.83, Ans. 

3. 234.6 = 234|; .7 = J ; 234| -r- J = 301f = 301.7142- 

85, Ads. 

4. 13.5i69533 = 13-^ + 5\^VVW = -^H&IISa*^ ; 3.145 

4.297, Ans. 

5. 881.614033S=38lTi\^^ + ,r,,p^^==J«gVy\AftAftfifi?iP; 

4.37 = 4^^; aayjfi/yyj^vyyui ^ 4^^ = 87.32686, 

Ans. 

6. .428571 = tllfiiJ .625 = f ; IfffJi -j- ^ = .6857142, 

Ans. 

7. 2.376 = 2JJ8 = i^^i 4.923076 = 4fff ^f = i^^^^j 

8. ^5 4- f^HII = .39, Ans. 

9. 316.31015 -T- t = 948.93045, Ans. 

10. 100006 -4- f = 150009, Ans. 

11. .36 = §1 = T»r; -25 = -ft + ^ = M; T*r -^ 15 = 

1.4229249011857707509881, Ans. 

CONTINUED FRACnONa 

(Akt. 309, p. 229.) 
(3.) J^ c= 82)261(3 First approx. val. = f = 3. 

15)82(5 1x5 + 0=5 *^" 

75 l?X2 + 3 = 35_ 

7)15(2 6 X 2 + 1 = 11 ~ "' 

ii 35x7+16 = 261_ 

1)7(7 n x 7 + .5"= W-**^ 



7 



Ans. 8, 8f 3^, 3j^, realvaL 
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(4.) f ? = 29)77(2 First approx. val. = f 

58 1x1+0=1 

19)20(1 2x1 + 1=3' 

1£ 1x1 + 1 = 2 

10)19(1 3x1 + 2=5' 

H 2x1+1=3 

9)10(1 5x1 + 3=8' 

— 3x9 + 2= 29 .., , 
1)9(9 8 X 9 + 5 = 77' ''"S"^^ ™^ 
- Ans. J, i, f, I, ^. 

(5.) i^ = 1327)1631(1 

1327 

"304)1327(4 
First approx. val. = \. 1216 

1X4 + 0=4 111)304(2 

1x4 + 1=5' 222 

4x2 + 1=9 82)111(1 

ox 2 + 1=11' 82 

^ X 1 + 4 = 13 29)82(2 

llXl+5 = 16* 58 

13x2+9 = 35 24)29(1 

16x2 + 11=43* 24 

35 X 1 + 13 = 48 5)24(4 

43 X 1 + 16 = 59* 20 

48x4 + 35=131 4)5(1 

59x4 + 43=161" 4 

131 X 1 + 48 = 179 1)4(4 

161 X 1 + 69 = 220* 4 

179 X 4 + 131 = 847 ' Am i, f, A. H fj, t|, 

220 X 4 + 161 = lOiT [if i, Hi, ^^. 

10 



I 
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(6.) 



II? = 



347)829(2 
694 



135)347(2 
270 



77)135(1 

77 

58)77(1 
58 

19)58(3 
57 



2J. 



1)19(19 
19 



f =: 2, first approx. val. 

2x2 + l = 5_oi 
1X2 + = 2"" ^' 

5x1+2=7^ 
2x1+1=3 

7x1+5 = 12^ 
3x1 + 2= 5 ^ 
12x3 + 7 = 43_ 
■5"X3 + 3 = 18""^^^ 

43x19 + 12= 819 _ 
18x19+ 5= 347 

[24i?, 



Ans. 2, 2i, 2^, 2f , 2^7^, 2^- 



= t 



*• 



1000)13568(13 
13000 

568)1000(1 
568 

432)568(1 
432 

136)432(3 

408 

24)136(5 
120 

16)24(1 
16 



^ = first approx. val. 

1 xi + o = l 

13 X 1 + 1 = 14* 

J^ X 1+ 1=2^ 

14 X 1+13=27" 

^X3+ 1 = ^ 
27 X 3 + 14 = 95* 

^X5+ 2= 3^ 
95x5+27 = 502; 

^Xl+ 7 =J4 
502x1 + 95 =597* 



_ 44 x2 + 37 = J^22 

8)16(2 579x2 + 44 "**"' 
16 

-*^' A» tV» i^» A» -Afe* i^» iWfe- 
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(8.) 1.27 = i§J. First approx. val. = f 

100)127(1 1 V 3 + 1 = 4 

100 i-^ ' __li 

— 1X3 + = 3 ^** 
27)100(3 

81 lXl + ^=^_li 

19)27(1 3x1 + 1=4-*- 

19 !X2+4=14_ 

8)19(2 4 X 2 + 3 = 11 — "^' 

— 14x2 + 5=33_ 

, 3)8(2 11 X 2 + 4 =26 ~ ^" 

i)3(l !!Xl + 14=47_ 

' 2 26 X 1 + 11 = 37 — *^' 

1)2(2 47 X 2 + 83 =127_ 

2 37 X 2 + 26 = 100 — ^t*** 

^^ h *. h it. 31. ih 4§5=l.lJ.li. lA. 1/b. 1*?. 1t^. 



RATIO. 

EEDUCnON AND COMPARISON OF RAMOa 

(Abt. 828, p. 232.) 

2. 68 : 72 = f ^ = }, Aos. 

3. 66 : 24 = ff = -V-, Ans. 

4. 4 X 6 X 3 : 8 X 9 X 2 = 72 : 144 = T% = J, Ans. 

5. 19 X 5 X 2 X 3 : 15 X 12 X 38 = 570 : 684 = |JJ 

= -^1^, Ans. 

(Abt. 829, p. 233.) 

8. f:f = ^Xi=f^ = 35:24,Aiis. 

4. 13J : 27 =^ = if = i =1 : 2, Ans. 

5. 6.25 : 8.125 =^^= » = 2 : 1, Ans. 
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6. 25 ; }§ j = 4 X 25 : IC X 10 = 100 : 160 =4gJ = 

[1=5 : 8, Ans. 

'3:6) 

7. 9 : 27 >= 3 X X 108 =2916 : 6 X 27 X 12 = 
108 : 12 ) 

[1924 = f f if = J = 3 : 2, Adb. 

8. ^qI ; ^^l I = 12.5 X 76.5 = 956.25 : 6.25 X 25.5 = 

[159.375 = VW^iftiv =^=6:1, Ans, 

(Aut. 830, p. 233.) 

3. 39 : 13 = ^ J = 3, Ans. 

4. 2J : 9=?i=A, Ans. 

5. 21 : 21 = ff = 1, Ans. 

6. i xix4^=W- = -^8^ • ix^ = \^ = ^; H^ 

X sV = *» Ans. 

7. 24 : 6 = ^ = J, Ans. 

8. 4 : 36 = 3^ = ^, Ans. 

9. 94A. 2R. 16p. = 15136p. ; llA. 3R. = 1880p. ; 1880 : 

15136 = ^\y^ = ^^^, Ans. 

10. 17 : 9 = J5L = 1§ ; 39 : 19 = ^§- = 2yV; therefore the 

ratio of 39 to 19 is the larger. 

11. 36x4x 3 = 432 : 12 X 16 X 2 = 384 ::= ^f = |; 

60 -=-(3X5) =4; (20x2)^8 = 5; 1-^ = 
= ii, Ans. 

12. .02 = /^; 2.503=2|^|=V9V= -^2°- X VdV = ^f48S^ 

= 112/^81., Ans. 

13. iXi = A; J X4 = tV; ^XiV = i^==f 

4 : 5 = ^j ^ — ^ = -3^^, Ans. That is, the first ratio is 

the greater by t^. 

14. 220 : 500 = f JJ = ^, Ans. 

15. 86 : 180=:^, Ans. 
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16.) 4900)11283(2 
9800 

1483)4900(3 
First approx. ratio =s ^. 4449 

1x3 + 0=3 "451)1483(3 

^ X 3 + 1 = 7 1353 

3 X 3 + 1 = 10 130)451(3 
7x3 + 2= 23 ^ 

10 X 3 + 3 = 33 61)130(2 

23 X 3 + 7 = 76 1^ 

33 X 2 + 10 = 26_ ^)61(7 

76 X 2 + 23 = l75 56 

J6^ X 7 + 33 = ^65_ 5)8(1 

175 X 7 + 76 = ISOl 5^ 

565 X 1 + 76 = ^41^ 3)5(1 

iSOT X 1 + 135 = 1436 3 

641 X 1 + 555 = 1196 2)3(1 

1436 X 1 + 1301 =2737 2 

1196 X 1 + 641 = 1837 1)2(2 

2737 X 1 + 1436 = 4T73 _2 

1837 X 2 + 1196 = 4870 
4173 X 2 + 2637 = IT083 

10* 
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(17.) 1000000)3141592(3 

3000000 



141592)1000000(7 
991144 



First approz. ratio = f . 

3x7 + 1 = 22 

.1X7 + 0= 7 

22 X 15 + 3 = 333 
7 X 15 + 1 = 106 

333x1 + 22 = 355 
106 X 1 + 7 = 113 
355 X 84 + 333 = 30153 
113'x84 + 106= 9492" 

30153 X 6 + 355 = 181273 
"9492 X 6 + 113 = 57065 
181273 X 2 + 30153 = 392699 



8856)141592(15 
8856 

53032 
44280 



8752)8856(1 
8752 



104)8752(84 
832 

432 
416 



16)104(6 
96 



57065 X 2 + 9492 = 123622 

Ads. f , ^, uh m» %w-, hVt^w^ mm = 
3, 3|, 3^, 3^, 3iHj, mm^ ^^^mh' 



8)16(2 
16 



ANALYSIS BY RATIO. 

(Abt. 331, p. 235.) 

(2.) S 80 

17 

$1360 



(2R. : lA. = i) ; i of 80 = 
(IR. : 2R. = i) ; J of 40 = 
(20r. : IR. = J) ; J of 20 = 
(lOr. :20r.= J); J of 10 = 
( 5r. : 10r.= |); J of 5 = 



40 

20 

10 

5 



= 17A. 
= 2R. 
= IR. 
= 20r. 
= 10r. 



2.50= 5r. 



$1437.50, Ads. 



\ 
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(8.) $2.50 

16 

$40.00 =16owt. 
( 2qr. : Icwt. = i); ^ of $2.50 » 1.25 = 2qr. 
( Iqr. : 2qr. = i) ; i of $ 1.25 = .625 = Iqr. 
(101b. : lowt. = tV) ; tV of $ 2.50 = .25 = 101b. 

$42,125, Ana. 

(4.) $14.00 

27 

$ 378.00 = 27owt. 
( Iqr. : Icwt. = |) ; J of $14 = 3.50 = Iqr. 
(201b. : Icwt. = I) ; | of $ 14 = 2.80 == 201b. 

$384.30, Ads. 
(5.) $5.60 



$ 39.20 = 7yd. 
(2qr. : 1yd. = J) ; J of $5.60 == 2.80 = 2qr. 
(Iqr. : 2qr. = J) ; J of $2.80 = 1.40 = Iqr. 
(2na. : Iqr. = J) ; J of $ 1.40 = .70 = 2na. 

$44.10, Ans. 

(6.) $20 

7 



$140.00= 7ton. 
(lOcwt. : 1 ton = J) ; J of $20 = 10.00 = lOcwt. 
( 2cwt. : lOcwt. = I) ; -J of $10 = 2.00 = 2cwt. 
( Icwt. : 2cwt. = i) ; ^ of $ 2 = 1.00 = Icwt. 
( 2qr. : Icwt. = J) ; i of $ 1 == M = 2qr. 

$153.50, Ans. 
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(8.) $4.40 

19 

$ 83.60 = 19jd. 
(2qr. : 1yd. = i) ; J of $4.40 = 2.20 = 2qr. 
(Iqr. : 1yd. = J) ; J of $4.40 = 1.10 = Iqr. 
(2Da. : Iqr. = i) ; ^ of $ 1.10 = .55 =r Ina. 







$87.45, Ans. 




(9.) 


$32 
24 


( SB. 
(20p. 


:1A. = |); 
: lA. = i) ; 


$768 
; fof $82= 24 
; ^of $32= 4 

$796, Ans. 




(10.) 


200 
$0.30 


lb.r= 


$60.00 = 2001b. 
|) = iof$0.80= .075= 4021. 

$59,925, Am. 




(11.) 


714 
15s. 

3570 
714 


(6d. 


:l8. = i); 


107108. 
i of 714 = 357 

20)11067 

553je. 78., Ans. 
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(12.) $450 

2 



900 = 2y. 
( 6mo. : ly. = J); J of $450 = 225 = 6mo. 
( 3mo. : 6mo. = J) ; J of $225 = 112.50 = 3mo. 
(15da. : 3mo. =i); ^ of $ 112.50 = 18.75 = 15da. 

$1256.25, Ans. 
(13.) 
$ 80.50 X 25 = $ 2012.50 = 25A. 
( 2R. : lA. = i); i of $80.50 = 40.25 = 2R. 
'(20r. : 2R.==j[); Jof $40.25 = 10.06+ =:20r. 
(lOr. : 20r. = J) ; J of $10.06+ = 5.03+ = lOr. 

( 5r. : lOr. = J) ; J of $ 5.03+ = 2.51 + = 5r. 

$2070.35+, Ans. 

(14.) j498 

(2s. :1£. = ^); ^ of 498 = 49£. 16s. 

(6d. : 2s. = i) ; ^ of 49£. 16s. = 12£. 9s. 

62£. 5s., Ans. 

(16.) 

35gal. 2qt. Ipt. : llgal. 3qt. Ipt. = 3; 

$ 5.83 J X 3 = $ 17.51^, Ans. 

(17.) 
12yd. Iqr. 2na. : 24yd. 3qr. = i ; 

$49.50 Xi = $24.75, Ans. 

(18.) 

73bu. 3pk. : 14bu, 3pk. = 5 ; 

17bu. 2pk. 4qt. X 5 = 88bu. Opk. 4qt., Ans. 

(19.) 

$9.75: $3.25 = J; 

IT. 2cwt. 2qr. 151b. X J = 7cwt. 2qr. 51b., Ans. 

(20.) 

4h. : Ih. 20m. = 3 ; 

27m. Sfiir. 20rd. X 3 = 82m. 2lur. 20rd,, Ana, 



i 
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SIMPLE PROPORTION. 
(Art. 338, p. 240.) 

3. 16A. : 197 A. : : $720 : $8865, Ans, 

45 

4. $8865 : $720 : : 137 A. : 16A., Ans. 

720x137 -^. . 
8865 = ^^^'^ ^• 

5. 151ihd. : 84hhd. : : $17595 : $985.82, Ans. 

?i><il^ = $ 985.32, Ans. 
15 

6. $12: $40:: $6: $12. 

20 
0Xi 






= $20, Ans. 



7. 15 men : 10 men : : 45 days : 30 days, Ans. 
3 
10X^55 



1 



= 30 days, Ans. 



8. 7 + 9 == 16 : 8 + 4 = 12 : : 12 : 9. 

12 X 12 ^ . 
— jg — = 9, Ans. 

9. 3 men : 9 men : : 17 days : 51 days, Ans. 

10. 17 days : 51 days : : 3 men : 9 men ; 9 — 3 = 6 men, Adb. 

11. 5J rods : 160 rods : : 1 rod : 29^ rods, Ans. 

12. $100 : $850 : : $6 : $51, Ans. 

13. $6 : $32 : : $100 : $533.33|, Ans. 

14. 20gal. : 180gal. : : 1671b. : 15031b., Ans. 

15. 2ft. : 3ft. : : 75ft. : 112ift., Ans. 

16. $4.75 : $160 : : 36 miles : 1212|f miles, Ans. 



N^ 
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r. 8 days : 12 days : : 100 men : 150 men, Ans. 

3. /^yd. : fyd. : : $/^ : $0.48, Ans. 

}. 36A. 3R. : 21A. 3R. 20p. : : $1260 : $750, Ans. 

3. lOpwt. 18gr. : 20001b. : : $10 : $446511}^, Ans. 

1. 4Jyd. : 13Jyd. : : $9.75 : $29.25, Ans. ^^ 

2. 2^in. : 144in. : : lin. : 57fin., Ans. 

L 13° lO' 35" : 360<> : : 1 day : 27da. 7h. 43m.+, Ans. 

3. 71b. : 121b. : : $ J : $ 1.28f , Ans. 

5. $1.75 : $213.50 : : 71b. : 8cwt. 2qr. 41b., Ans. i 1^ 

T, 7oz. : 71b. lloz. : : 30£. : 407£. 2s. lOf d., Ans. ^ / -^ 

8. $600 : $500 : : 6 months : 5 months, Ans. '' 
d. $7.50 : $8.00 : : 7oz. : 7^^z., Ans. 

0. 1 man : 1000 men : : 3J X 1 J = Wj^- • 7031 Jyd. 
IJyd. : 1yd, : : 7031iyd. : 5625yd., Ans. 

1. lOh. : 14h. : : 9 days : 12f days, Ans. 

2. 75 — 40 = 35gal. : 500gal. : : Ih. : 14h. 17m. 8fsec., Ans. 

3. $0.56 : $120.96 : : 1 glove: 216 gloves. 
216 -T- 12 = 18doz., Ans. 

L 20m. : Im. : : Icist. : ^^oist. 
40m. : Im. : : Icist. : ^cbt. 
7&m. : Im. : : Icist. : ^. 

A + ir^ "1" tV = A^' 

^^cist. : Icist. : : Im. : 11m. 19^:§sec., Ans. 

3. 5da. : Ida. : : 1 field : ^ field; 6da. : Ida. : : 1 field : ^ field. 

■J + i = ^J. field ; ^ field : 1 field : : Ida. : 2^da., Ans. 
3. 8ft. : 24ft. : : 6 men ; 18 men. 

Then 6 days : 12 days : : 18 men : 36 men, Ans. 
r. A can do ^ of the labor in 1 day, A and can do ^ of 
. it ; therefore, C alone can do -j^ — 2V = 3^ ^^ !*• 

Then ^ work : 1 work : : Ida. : 30da., Ans. 
3. 700 men : 1 man : : 1840001b. : 262flb. 

Then 51b. : 262j^lb. : : 1 week : 52 weeks 4 days, Ans. 

9. J X 3 X 25 = 56ilb. ; 56ilb. : 31601b. : : 1 week : 56 

weeks, Ana. 



( 



^ 
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40. 8x8 = 64in. : 20 X 10 X 144 = 46080in. 
64in. : 46080m. : : 1 tile : 720 tiles, Ans. 

41. 10 X 9 X 4 = 360 cubic inches in each stone. 

80 X 20 X 2J X 1728 == 0220800 cubic inches in the waU. 
360in. : 0220800in. : : 1 stone : 17280 stones, Ans. 

42. IT. 7cwt. 3qr. 201b. = 27951b. ; 13T. 5cwt. 2qr. = 265501b. 
27951b. : 265501b. : : $ 9.50 : $ 90.24+, Ans. 

43. 61.31b. : lib. : : $44.99 42 : $0,734, Ans. 

44. Ihhd. : .15hhd. : : $2.39 : $0.3585, Ans. 

45. .75 ton : 1 ton : : $15 : $20, Ans. 

46. .5yd. : 6yd. : : 10yd. : 120yd., Ans. 

47. lOh. : 12h. : : 15da. : 18da., Ans. 

48. 9 months : 5 months : : 450 men : 250 men. 
450 — 250 =r 200 men, Ans. 

49. As the hour and minute hand pass each other 11 times in 

12 hours, and as they are together ^t 12 o'clock, it is 
evident they will next pass each other in -^ of 12 hours 
= Ih. 5m. 27-j»^ec., Ans. 
llh. : 12h. : : Ih. : Ih. 5m. 27-i3j.sec., Ans. 

BY ANALYSIS. 

50. If A and B can perform a piece of labor in 5 ^A^. days, it is 

"'• . . 1 

evident that in 1 day they would do r — = iJ- of the 
work. If B and C can do the work in 62. days, in 1 day they 

would perform— = ^^ of the work. If A and C can do 

the work in 6 days, in 1 day they would perform ^ of it. 
It then appears that A, B, and C, by laboring each 2 
days, will perform J J -}- /^ -|- J =c J J = J of the work ; 
and therefore, by laboring 1 day each, they would do ^ of 
J = J of it. And if ^ of the labor be performed in 1 
djiy, it is evident that the whole work will be performed 
in 4 days, Ans. 
If A, B, and C, can do ^ of the work in one day, and A 
and B can do ^, it is evident that can do ^ --- ^ = 
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^ = -j^ of it in 1 day, and therefore will be 15 days 
in performing the whole. B and C can do ^^ of it in a 
day ; therefore A can do ^ — ^ z= ^^^ of it in a day, or 
he will be 10 days in doing the whole. A and C can do 
^ of the work in a day ; therefore B can do ^ — ^ = -j^ 
in a day, or, in performing the whole labpr, he will bo 12 
days, Ans. 

FOEM OP STATEMENT. 

1 work : ^ J work =3 A and B. 

^ work = B and C. ' 

■J work = A and C. 



5^ days : 1 day : 
6f days : 1 day : 



6 days : 1 day : 



1 work 
1 work 



^ — ^^ = -j.^ work : 1 work : 

J — ^^ = iV ^<^rk : 1 work : 

^ — ^ =s -j^ work : 1 work : 

■j- work : 1 work : 



Awork = 2A, 2B,2C = 
^ work = A, B, and C. 

1 day : 15 days = C. 
1 day : 10 days =«; A. 
1 day : 12 days = B. 
1 day : 4 days = A, B, and C. 



(Art. 3395 p. 243.) 

(2.) 
246A. IR. 32p. =;39432p. ; 3 + 4 + 5 = 12. 



12:3 
12:4 
12:5 



: 39432p. : 61 A. 211. 18p. 

: 39432p. : 82A. OR. 24p. } Ans. 

: 39432p. : 102A. 2R. 30p. 



4i 
7 



w^ 


: U • 


w 


■ w- 


W' 


■w- 


W' 


W' 




11 



(3.) 

= 7 =W> 

^^ = w- 

319 : 55f|?' 

319 : 85^5V . 
319 : 86f§f j 
819 : 91f 1^ J 



Ans. 
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4. GK)ld 9 + silyer \ -f~ copper J = 10. 
10 : 9 : : loz. Ipwt. 12gr. : 19pwt. 8f gr. =r gold. \ 
10 : J : : loz. Ipwt. 12gr. : Ipwt. l^gr. = silver. > Ana 
10 : ^ : : loz. Ipwt. 12gr. : Ipwt. l|gr. = copper. J 



5. saver 9 + copper 1 = 10 ; 192gr. X 20 = 3840gr. 

10 : 9 : : 3840gr. : 7oz. 4pwt. silver. 
10 : 1 : : 3840gr. : IGpwt. copper. 

6. First, 1 ; second, IJ X 1 = IJ ; third, ^X^=^'s 
l = f; li=-^; 2f = ^; f + J^ + ;^ = Y. 

41 : 9 : : $ 600 : $ 131ff = first mm receives. 
41 : 12 : : $ 600 : $ 175f | = second man receives. 
41 : 20 : : $ 600 : $ 292f f = third man receives. 
Proof, $ 131f f + $ 175f| + $ 292f f z^ $ 600. 

7. 98 + 86 + 64 = 248. 

248 tons : 98 tons : : 93 totis : 36| A's tons. \ 

248 tons : 86 tons : : 93 tons : 32^- B's tons. [ Ans. 

248 tons : 64 tons : : 93 tons : 24 G's tons. ) 

8. 15 + 32 = 47 miles ; 25 + 32 = 57 miles. 
47mi. : 15mi. : : 160mi. : 51^mi. A. ) . 
57mi. : 25mi. : : 160mi. : 70^mi. B. V 
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COMPOUND PROPORTION. 

(Art?. 310, p. 245.) 

(2.) 
days : 20 days ) ,,^ ., ^-. ., 
9 hours : 12 hours i = • "^ "'^^ * ^^^ ""*^ ^^ 

2 4 

i40 X W X 117 



0X'30 
3 3 



ss 104 miles, Ans. 
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24 men : 6 men ^ 
8 hours : 9 hours 

20 feet : 200 feet 
6 feet : 8 feet 
4 feet : 6 feet 



(3.) 



^ : : 16 days : 90 days, Ana. 



OPERATION. 

Bx9x200xBx6xl6 = 829440 



24x8x20x6x4 = 92160 

(4.) 

I : : # 6 : $ 10, Ans. 



90 dajSy Ans. 



$100 : $ 500 

12 months : 4 months 



$6 



(5.) 



• 810 ) 

4 months :' 12 months r = *l<^^ = *^<^<'' ^ 

(6.) 
$500: $100) ,„ 
$ 6 * il 10 ( ' ' -'^'^ months : 4 months, Ans. 



500 : $100 



(7.) 



4 monthfl : 12 months i " * ^*^ = * ®' ^- 



1-- 



9 comp. : 5 comp. 
10 hours : 11 hours 
25 sheets : 36 sheets 
24 pages : 16 pages 
44 lines : 50 lines 
40 letters : 45 letters 



(8.) 



16 days : 12 days, Ans. 



60 men 

80 feet 

6 feet 

3 feet 

8 horns 



(9.) 



12 men 

300 feet 

8 feet 

6 feet 

12 hours ^ 



: 15 days : 120 days, Ans. 
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EST TO 



CAMCIXLINa. 



10 



= 120 days, Ans. 



12 X 300 X $ X_0 XU XU 
"^ X 30 X"*^ X 3 X » 
* 1 1 

(10.) 

,16 horses : 32 horses \..^ bushels : 336 bushels, Ans. 
24 days : 48 days » 

CANCBLUNG. 

2 2 

3^ X 4$ X 84 _ ggg bushels, Ans. 

z$xU 

1 1 



(11.) 

575 pounds : 775 pounds j . . ^24.53 ; |U.135 + Ans. 
150 miles : 64 miles ) 



(12.) 
7|oz. == 7.25 ; 48. 2d. = 50d. ; 5s. 6d. = 66d. ; Is. 2d. = 14d. 

^\ '' 5!^' \ ■• ■■ 7-250Z. : lOiJfoz., Ans. 
4^. : 14:d. ) 



CANCFJJilNa. 


2 7 


00 X 4.5f5 ^^ 
33 19 

• 


(13.) 


24 men : 496 men 


/ 


9 hours : 11 hours 




7 hard. : 4 hard. 
465 feet : 337 J feet 


. : : 5i days : 132 ( 


3| feet : 5§ feet 




2J feet : 3^ feet . 
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CONJOINED PROPORTION. 

(Art. 841, p. 241.) 

(2.) 

FORM OF STATEMENT. 

lOOA. Bradford = 120A. HaverhiU ; 
50A. Haverhill = 65A. Methuen ; 
150A. Methuen. 

OPERATION. 

100 X 50 X 150 = 750000 _ gg, . . . 
^ 120 X 65 = T800~ - ^^^•' ^"'■ 

(3.) 

FORM OF STATEMENT. 

101b. cheese = 71b. butter ; 
111b. butter = 2bu. com; 
llbu. corn = 8bu. rye; 
4bu. rye = 1 cord wood ; 
10 cords wood. 

OPERATION. 

10xllXllX4xlO = 48400_ 

7X2X8X1= n2" - *^^+^''- ^• 

(4.) 

STATEMENT. 

12 men = 25 women. 
5 women = 6 boys. 
75 boys. 

OPERATION. 

12 X 5 X 75 



25X6 

11* 



=: 30 men, Ass. 
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(5.) 

STATEMEMT. 

6 gallptui s= 5 iiii]>erial gal. 
10 imp. gal. = 6 Velts. 
26 Velts = 16 Vedros. 

63 gallons. 

OPERATION. 

5 X 6 X 16 X 63 = 30240 _ 

6 X 10 X 26 z^Toeo" - ^^^ ^^^^ ^^ 



(6.) 

STATEMENT. 

7 Boston = 8 Buffalo. 
10 Buffalo = 14 Chicago. 
21 Chicago = 25 Davenport. 
120 Davenport. 



OPERATION. 

7 X 10 X 21 X 120 = 1764 



8 X 14 X 25 = 2800 



= 630 bushels, Ans. 



(7.) 

STATEMENT. 

24s. Massachusetts = 32s. New York. 
488. New York === 45?. Pennsylvania. 
15s. Pennsylvania == 10s. Canada. 

100s, Madsachusetts. 

OPERATION. 

32X45X10X100 = 1440000 „„. . 

24 X 48 X i5-=-mr == **^^* ^^ 
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MISCELLANEOUS EXAMPLES IN PROPORTION. 

(Page 248.) 
(1.) 

BY ANALYSIS. 

27 X 7 = 189 = miles A is ahead of B. 
36 — 27 = 9 miles that B gains each day on A. If, there- 
fore, 9 miles are gained in one day, it will require, to gain 189 
miles, 189 -r- 9 = 21 days, Ans. 

FORM OF STATEMENT. 

36 — 27 = 9m. : 189m. : : 1 day : 21 days, Ans. 

(2.) 

BY ANALYSIS. 

2s. 3d. = 27d., price obtained for the coffee. It is evident 
that 27d. is i^ of the cost ; therefore, ^^ of 27d. = 20d. was 
the cost, Ans. 

FORM OF STATEMffifT. 

135d. /: lOOd. : : 27d. : 20d., Ans. 

(3.) 

FORM OF STATEMENT. 

2000 X 12 X 7 X 14 = 2352000 -7- 16 = 1470001b. . whole 

quantity. 

105 X 200 = 210001b. wholly spoiled. 

147000 — 21000 = 1260001b. left to subsist on. 

2000 X 12 X 7 = 168000 rations. 

2016000 ~ 168000 = 12oz. for each man per day, Ans. 

(4.) 

FORM OF STATEMENT. 

2«00 X 12 X 7 X 12 = 2016000 -^ 16 = 1260001b. quantity 

subsisted on. 

126000 -r- 6 = 210001b. spoiled. 

21000 X 7 = 1470001b., the whole quantity. Ana. 
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(5.) 

rORM OP STATEMENT. 

2000 X 12 X 7 X 14 = 2352000 4- 16 = 1470001b., whole 

weight. 
2000 X 12 X 7 X 12 = 2016000 -^ 16 = 1260001b. left to 

subsist on, Ans. 

(6.) 

FORM OF STATEMENT. 

$3.00 X 60 = 3180, price given for the Holland. 
$4.00 X 60 = $240, price obtained for it. 
$180 : $240 : : $240 : $320, Ans. 

7. IJlb. : 201b. : : $ 1 : § 13.33 J. 
151b. : 621b. : : $ 12 ; $ 49.60. 

$ 13.33J + $ 49.60 = 8 62.93^, price of the tea. 

201b. + 621b. = 821b., whole quantity of the tea. 

31b. : 821b. ; : $ 4 : $ 109.33^ ; $ 109.33^ — $ 62.93| = 

8. 2 fur. Srd. 3yd. = 1824 feet. [$ 46.40, Ans. 
66ft. : 64ft. : : 1824ft. : 1768/ift. 

1768 j8j-ft. X 4 = 7074f ^ feet, Ans. 

9. 7 cows : 3 cows : : 5 oxen : 2f oxen. 

2 -|- 2| = 4f oxen; 4^ oxen : 5 oxen : : 87 days : 105 
dayn, Ans. 

10. 8mo. : 6 — 4 = 2mo. : : 360 men : 90 men. 
360 — 90 = 270 men, Ans. 

11. 10^ = 10.25 ; li = 1.875 ; 100 - 5 = 95 ; 100 : 95 

: : 1.875yd. : 1.78125yd. ; 100 : 95 : : 1.78125yd. : 
1.6921875yd. ; 1.6921875 : 1 : : 10.25yd. : O^^f^yd., 
" Ans. 

1L2. ;. 130A. 211. 20p. = 20900p. ; 20900 X 4 = 83600 ; 
lOOA. OR. 30p. = 16030p. ; 16030 X 5 = 80150 ; 
"* 83600p. : 80150p. : : $6537.50 : 86267.71+, Ans. 
13. 192 tons 17cwt. 161b. = 3857161b. ; 800 + 101 -f 56 + 
43 = 1000. 
1000 parts : 800 parts : : 3857161b. : 308572^1b., copper. 
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1000 parta : 101 parts : : 3857161b. : 38957/^^lb. tin. 
1000 parts : 56 parts : : 3857161b. : 216003^/^lb. zinc. 
1000 parts : 43 parts : : 3857161b. : 16585^|Jlb. lead. 

14. 81 w. pine : 42 w. pine : : 1 oak : J^ oak. 

7 : 8 : : J^ : J^ ; that is, oak is to pitch pine as 48 to 81 ; 
If -f- -Jf = IJ; that is, 1^ cords of oak are equal to 2 
cords of pine ; therefore, ^^ oaks : 20 oak : : 2 pine : 36 
pine. 

36 4- 2 = 18 cords of each, Ans. 

15. 63 X i = 50f gallons. 

. 85gal. : 50f : : $116.95 : $69.34ff, Ans. ^ 

16. 4 cows : 15 cows : : 3 horses : 11^ horses. 
1 sheep : 7 sheep : : J cow : ^ cows. 

1 cow : J cows : : J. horse : Ij horses. ' 
10+11^+13=: 23 horses. ^ ;^ 

Then as 23 horses.: 8 horses ) ^^ . , , ^^ .^r^ . 

3 Jtons : 4A tOBB h ^^ ^-^ '• ^"^J^^ ^^ 

17. 25 : 14 : : 1 : 44. 

f 

^XfXf = iH=2*5; 2000 ^^ = 1^00 pouiids of tur- 
nips, are equal to 2000 pounds of potatoes ; 14 : 25 : : 35 
cts. for beets : 62 J cts., the proportionate price of potatoes ; 
that is, 80 cts. for potatoes is as much dearer than 35 cts. 
for beets, as 80 is more than 62 J = 17| cts. ; again, 5 : 
2 : : 25 cts. for carrots :'10 cts., the proportionate price 
for turnips ; but 20 cts. for turnips is 10 cts. dearer than 
the proportionate price; hence, 20 cts. for turnips is 10 
cts. dearer than 25 cts. for carrots, Ans. / 

18. A travels 22 J days at the rate of 18 miles per noim= 405 

miles. He not only travels as far as B, but the distance 
that B would travel in twice 9 days = 18 days ; therefore, 
B, to travel the whole distance which A has travelled, 
would require 22 J -|- 18 = 40 J days ; therefore, 405 -r- 
40J = 10 miles per day, Ans. 



7: 5 
5 : 2 






) 



^ 



180 



^EY TO 



f 



]}> ;;/,2l9. Bj the conditioBS of the question, 2 men bear the expenses 

of the ride for 20 miles, 3 men for 52 miles, 4 men for 42 
miles, and 5 men for 30 miles; therefore, each of the 
" two men " will pay ^ the hire for 20 miles, -|- \ for 52 
miles, -{- \ for 42 miles, -f- \ for 30 miles, =s the hire for 
43^ miles. 

The " two men " will pay for 43f X 2 = hire for 87 1 miles. 
A will pay \ for 52, -f- \ for 42, + \ for 30 = « 33f miles. 
B will pay \ for 42, -f i Ibr 80 = " 16i miles. 

G will pay \ for 80 =5 « 6 miles. 

144 



144: 


87|: 


: $25 


: $ 7.609185, 


share of each of the 


•* two men." 


144: 


33|: 


:$25 . 


: $5,873^^1^, A's^hare. 




144: 


16^: 


: $25 


: $ 2.864/^, B^s share. 




144: 


6 : 


.•$25 


:$ 1.041 1, 0*8 share. 


f ^' , 








PERCENTAGE. 










(Akt. 846, p. 252.) 




1. 


' 




.19 


6. 


.77J 


2. 






.27 


7. 


1.06 


3. 






.135 


8. 


1.07 


4. 






.0175 


9. 


3.05 


5. 






.074 


10. 


9.998 








Art. 847, p. 242.) 




2. 






75bu. 


8, 


$990 


3. 






. 15cwt. 


9. 


48bbl. 


4. 






45 tons. 


10. 


60hhd. 


5. 






375 


11. 


00.25 


6. 






665chal. 


12. 


15.121b. 


7. 






.8 miles. 




• 
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(13.) 

900 

.08 



(14.) 

$1728 
.15 



72.00 


8640 
1728 


900 
72 


$ 259.20 


828 
.50 


$1728 
259.20 


414.00, An8. 


$1468.80, AnR. 


$ 25000 
.40 


(15.) 

$ 25000 
10000 


► 10000.00 — wife's 


share. $ 15000 


$ 15000 
.30 


$ 10000 
4500 



$ 4500.00 x= sOTi's share. 

$ 25000 
14500 

10500 
60 



$ 14500 



3)10440 



$ 3480 = each daughter's share. 
Ans. Wife, $ 10000 ; son, $ 4500 ; each daughter, $ 3480. 



2. 
3. 
4. 
5. 



(Art. 848, p. 258.) 

12J per cent. 
10 per cent. 
$3 per cent. 
25 per cent. 



0. ^0 per cent. 

6. I 36.00 X .25 = $ 9.00 ; 
$9.00 ^150 = .06, Ans. 



7. 

8. 

9. 
10. 
11. 



75 per cent. 
37 J per cent. 
50 per cent. 
20 per cent, 
20 per cent. 



\ 
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KEY TO 



12. 100 -f- 140 = .71^^, the per cent, that the grammar class 

is of the geography class. 100 — 71 f= 28^ per cent., 
,Ans. 

13. 4 ~ 32 = .121, Ans. 

14. 22 + 3 :^ 25 ; 25 : 22 : : 100 : 88 per cent, of copper. 
25 : 3 : : 100 : 12 per cent, of nickel. 

15. 25 pear-trees are 2.i_>^^.iia = 10 per cent, of the whole. 

40 per cent. + 12 per cent. -}- 8 per cent. -}- 10 per cent. = 
70 per cent. ; 100 — 70 = 30 per cent, peach-trees, Ans. 



(Abt. 8495 p. 255.) 



2. 
3. 

4. 



250. 

203J. 

600. 



5. 
6. 

7. 



8. 17 -}- 6 = 15^ per cent, of the whole number ; 



2A- 
$13. 

$140. 

23 X 100 
15i 
[=^ 150, Ans. 



9. .33^ of .45 = .15 ; ^^^ X ^^^ ^ 3000, Ans. 
10. 3m. Ifur. Ird. = lOOlrd. ; 1^?5L>12^ == 8008rd. = 25m. 



l^ 



[Ofur. 8rd., Ans. 



IQ V TOO 

11. {^ = 1104 ; llOf — 19 == 91|, Ans. 

12. i^^l><i^=$270; ^J^^:^=$221M; 



IH 



16| 



[$279.00 - $221.34 = $57.66, Ans. 



$ 20.96|^ 
$34.27*^.9 



(Art. 350, p. 256,) 

3. 120 5. 

4. 365 6. 

7. $24 -J- 1.33-^ = 018, Ans. 

8. 2m. 6fur. 24rd. = 904rd. ; 904 -^ .87^ = 1033|rd. = 3m. 

Ifur. 33frd., Ans. 

9. $ 123.16 ^ .84 = $ 146.61, Ans. 
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10. 6yd, l^^^qr. -H .25 = 25yd. O^qr. = quantity cut off; 

25yd. 0/;jqr. + 6yd. l^W- = ^'^J^- ^^' 2na., Ans. 

11. 279 -f. .90 = 810, taken ; 310 — 279 = 31, lost, Ans. 

12. 100 — 8Gi. = 134- per cent., which A had Icfl. 
ICO — 55 = 45 per cent., which 13 had lefl. 

ricnce, . 13i-f .45 = .58j^, which they both have left of 2.00 = 

100 : 13 J : : $63 : $8.50i, what A had left. 
100 : 45 : : $63 : $ 28.35, what B had left. 





MISCKLLANEO0S EXAMPLES. 




(Paoe 257.) 


1. 


1172V 


7. 


2. 


• 174H 


8. 


3. 


351 


9. 


4. 


2t^i. 


10. 


5. 


316f 


11. 


6. 


40 


12. 



.07 
Slf 
$66. 

$22. 
117||lb. 

13. 6 X 30 X 12 = 2160 ; 2160 X .15 = 324, Ans. 

14. 12 : 100 : ; $ 0.69 : $ 5.75, Ans. 

15. 5400 -}- 6000 = what was excavated in the first two weeks 
' = 11400 ; 40500 — 11400 = 29100 ; 29100 x -25 = 

7275 = what was excavated in the third week ; 11400 
+ 7275 = 18675 ; 40500 -^ 2 = 20250 ; 20550 — 
18675 = 1575 cubic feet, Ans. 

13. .25 X .50 = .12i; '^^^ X 100 ^ ^^^^ ^^^ 

17. $ 0.50 X .80 = $ 0.40, the cost of a gallon ; $ 0.40 X .25 

= $ 0.10 ; $ 0.40 + $ 0.10 = $ 0.50, Ans. 

18. 20 X .04 = .8; 1 X .05 = .05 ; 20 — .8 = 19.2 =the 

length after shrinking ; 1 — .05 = .95 = width after 
shrinking; 19.2 X .95 = 18/^; 20 - 18^\ = l^fyd., 

12 



134 



KBY TO 



19. 16 per cent, of 1.00 = .15 = daughter's ; 

10 per cent, of ,86 = .085 + ^ of an acre = son's j 

26 per cent, of .765 — tV = •19125 — jV ^^^^^^ ^^^^ = wife's; 

.42625 + ^\ = the shares of 
the wife, the son, and the daughter ; and 100 — .42625 
= the remainder -j- ^p^ of an acre which is not included in 
the .42625. Hence 1.00— .42625 = .57375 = 39 X 5 
= 195 + t^ of an acre = 195^^^ acres. 
.57375 ; 1.00 : : 195^^^^ acres : 340 acres, Ans. 

20. 30,500,000 X 1.34i == 41,022,500, Ans. 

21. Let the English = 100 per cent. ; 

100 + 33J = 133i per cent. = French; 

133 J + 8J of 133^ =s 144|^ per cent. = Turks; 

144J — 100 == 44^ per cent. = 1600. Hence 



44J 


: 100 : : 


100 


: 133i : : 


100 


: 144| : : 



1600 
3600 
3600 



3600 = English ; 
4800 = French ; 
5200 = Turks ; 



13600 -the- whole number. 
13600 : 3600 : : 100 ; 26 j-^, percentage of EngHsh ; 
13600 : 4800 : ; 100 ; 35 t&^, percentage of French; 
13600 : 5200 : : 100 : 38^, percentage of Turks. 

22. $7.25 X .10^ $0,725; $7.25 — $0,725 =; $6,525; 

$7.25 -f- $0,725 = $7,975; $7,975 -^ $6,525 = 
$1.45; $6,525 : $1.45 : : 100 : 222^^^ = the per cent, 
of the proceeds of the flour above the cost; 560 X $1.45 
= $ 812.00 = profits, Ans. 

23. 87500 -f- 1.25 = 70000, Ans. 

24. Let the cost of the horse = 100 ; but the horse cost 62 J per 

cent, as much as the buggy ; heoce 62 J : 100 : : 100 : 
160 = the proportionate percentage of the buggy; 100 — 
70 = 30, the proportionate percentage of the harness; 
100 -f 160 + 30 = 290 ; 

$ 500 ; $ 172^ 2 ^ horse ; 

$500 : $275§§ = buggy ; 
500 : $ 51|4 =^ h^aVuess. 



290 : 


100 


290 : 


160 


290 : 


30 
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IMTEKEST. 






(Abt. 354, p. 


262.) 










y. mo. da. 


2. 




$40,50 


27. 


1859 9 19 


3. 


^ ' 


$476,144 




X856 6 4 


4.' 


^ 


$161.33 




3 3 15 


5. 




$ 888.546 




$ 98.25 X .197i = $ 19. 


6. 




$ 108.587 




[.404, Ans. 


7. 




$44,442 




1. 

y. mo. da. 


8. 




$ 540.000 


28. 


1860 6 18 


9. 




$1.30 




1836 1 19 


10. 




$1,275 




24 .4 29 


11. 
12. 


• 


$0.6867 
$31.85 




$22,763x1.464-1 =$33. 

[.344, Aiifl. 


13. 




$ 116.99 




14. 




$40.10 




y. mo. da. 


15. 
16. 




$0.0758 
$0.9739 


29. 


1859 9 12 
1855 7 


17. 




$ 14.607 




4 9 5 


18. 




$ 0.227 




$175.07 X .285| — $50- 


19. 




f31.146 




[.04, Ans. 


20. 




$ 18.674 




y. mo. da. 


21. 




$193.09 


30, 


1854 11 


22. 


« 


$8.37i 




1852 11 6 


23. 


^ 


$26,343 




1 1 5 


24. 




$0,584. 




$ 197.285 X »065f = $ 12- 


25. 




$ 17.438 




[.987, Ans. 




y. 


mo. da. 


31. 


$4377.15 X .18 = $787- 


26, 


1863 


6 27 




.887; $787.887 + $43- 


( 


1852 


11 




77,15;= $5165.037 = 




11 


6 16 




the amount, Ans. 




$76.89.5 X .692 J ==$53- 


32. 


$444.60 X .33 = $146- 




• 


[.262, \n8. 




,718. Ans. 
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KEY TO 



(Abt. 355, p. 265.) 

(2.) 

$16.75 

.07 
Interest for 1 year =1.1725 

Int. for 4 mo., J of a year = .3908 
Int. for 2 mo., J of 4 mo. = .1954 
Int. for 1 mo., J of 2 mo. = .0977 
Int. for 15 da., J of 1 mo. = .0488 
Int. for 2 da., ^ of 1 mo. = .0065 



Int. for 7 mo. and 17 da. — 


: 6 0.7392, A 




(3.) 




y- 


mo. 


d. 


1852 


11 


7 


1852 


3 


17 




7 


20 

611.105 
.07 


Int. for 1 year 




— .77735 



Int for 6 mo., or J of 1 yr. = .38867 
Int. for 1 mo., or ^ of 6 mo. == .06477 
Int. for 15 da., or J of 1 mo. = .03238 
Int. for 5 da., or \ of 15 da. = .01079 

Int. for 7 mo. and 20 da. = $ 0.49661, Ans. 



y. mo. 

1854 7 


d. 

30 


1853 


2 



4. 



1 7 28 
12.69 X .099§ = 61.2647 ; 
61.2647 -7-6= 60.2107, 
X 7 = 61.475, Ans. 

5. 6871.111 

6. 6 504.64 

7. 6 0.70 



mo. d. 



8. 



1860 
1852 




1 



11 

7 



7 11 4 
617869.75 X .4751 = 6 8500. 
.0444 ; 6 8500.0444 -f- 6 
= 61416.67406, X 5 = 
67083.3703, Ans. 

9. 6 21.78 
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10. 



11. 



$0,149 



1863 
1861 



mo. 
11 

10 



d. 

15 
11 



2 1 4 
$ 35.61 X.1^5|=$4.474, Ans. 



12. 



13. 



$10,139 



14. 



1860 
1854 


mo. d. 

6 17 

4 7 


6 


2 10 
$1728.19 
.3711 


4 — 


24)642.310611 




$ 26.762, 

[Ans. 

$ 397.16 
.05i 




198580 
19858 



Int. fori yr. =21.8438 

Int. for i of 1 yr. = 10.9219 
Int. for 1 da., or 

Ti^of6mo. = .0608 

Ans. $32.8265 
$100.25 

.out 



15. 

At 6 per cent. 
At 1 per cent. 

At 4 per cent. 



= 1.48704, 



.24784 
4 



= .99136 
$100.25 



16. 



Amount, $101,241 

12* 



Int. for 6 mo. 
Int. for 3 mo. 



$51.17 

M 

2)$2.0468 

= 1.0234 
= .5117 



Int. for 15 da., or J of 

3 mo. = .08528 
Int. for 1 da. = .00568 

Int. for 13 da. = .07384 

Ans. 1.6999 

17. $42.20 X .062| = $2.6- 
445; 4ixS 2.6445- 6 
= 1.983, Ans. 



18. 



19. 



$0,975 



y- 


mo. 


d. 


1852 


6 


3 


1849 


10 


27 

• 


2 


7 


6 
$96.84 



Int. for 1 yr. = 



67788 
4842 

7.2630 
2 



Int. for 2 yr. 
Int. for 6 mo. 
Int. for 1 mo. 
Int. for 6 da., or 

^ of 1 mo. = 



= 14.5260 
= 3.6315 
= .6052 



.1210 



20. 



Ans. $18.8837 
$ 225.925 
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21. 



1857 
1853 



mo. 

5 
6 



d. 

19 
29 



3 10 20 

$71.09,1 
.233 j^ 

213273 
213273 
142182 
23697 

'"^nt?} $16.587900 



Ans. $33.17,5800 



* The interest wiQ be twice this amount at 
12 per cent. 



22. 
23. 

24. 

25. 



1857 
1829 



mo, 
1 

4 



$444,163 
$ 7.864 
$ 0.886 

18 
16 



27 9 2 

$36.72 X 1.665 J = $61,151- 
04 ; $ 61.15104 X 7 -^ 6 
= $ 71.342, Ans. 

26. $8,628 

27. $ 515.60 

28. $ 3.167 

29. $9750 X .08 =$780.00, 

[Ans. 

30. $9162x3xli='$412.29, 

[Ans. 

31. $95,833 

32. $ 58.00 

33. $ 246.295 



34. 






$10000 
.15i 

$ 150000 
3333|( 


Tnt. at 6 


per 


cent. 


— $ 1533.83 J 

7 
6)10733.33i 



Int. at 7 per cent. = $ 1788.88 

$1788.88 — $1533.33 = $2- 
55.55, Ans. 



(Abt. 356, p. 268.) 

$ 96.00 



2. 

Int. for 60 da. 
Int. for 30 da. 
Int. for 3 da. 



= .96 



= .48 
= .048 



Int. at 7 per cent. 



3, 



6).528 

.088 

7 

= $0,616 
[Ans. 

$320.40 



Int. for 60 da. = xiir 

of the principal = 3.204 



Int. for 3 da. = gV of 
60 da. 



= .1602 
6)3.3642 

.5607 
5 



Int. at 5 per cent. = $ 2.8035 

[Ans. 
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4. 


$131.20 


Int. of 60 da. 


— 1.3120 


Int. of 60 da. 


=3 1.3120 


Int. of 3 da. 


:» .0656 




Ans. $2.6896 


5. 


$0,845 


6. 


$245.65 


7. 


$1,681 


8. 


$0,263 


9. 


$ 177.029 jf 


10. 


$ 166.6811 


11. 


$569.70 


12. 


$35,295 


13. 


$72,888 


14. 


$2,223 



16. 
17. 
18. 
19, 
20. 

See note $2, p. 267. 



15. 



\ 



$ 144.50 
.024 

6 )8.46800 

578 
5 



73)2.890 
39 



$2,851 = $2.89 
[diminished* by ^ of itself, 

[Ans. 

$20,662 

$ 19.65 

$ 80.38 

$1005.50 

$7321.90 



(Art. M7, p. 269.) 

2. 179£. 12s. lid. = 179.645£. X .095 = 17.0662£. = in- 
terest at 6 per cent. ; 17.0662£, -4- 6 ?;= 2.8443 5 2.8443 
X 5 = 14.2215£. = 14£. 4s. 5Jd., Ans. 

(3.) 
Prinjcjipal = 25£. 

^ of the principal = 2.5 int. for 20 mo. 

2^ of int. for lyr. 8mo. = .125 int. for 1 mo. 

2.625 -^ 6 =;: .4375 ; .4375 X 5 = 
2.1875£. = 2£. 3s. 9d. = int. for lyr. 9mo., Ans. 



Principal 

^ of the principal 



(4.) 
= 5440.5£. 



a^ 1088.1 int. for 3yr. 4mo. 
i of int. for 3yr. 4mo. = 136.0125 int. for 5mo. 

f of int. for 5 mo. = | 07 2025 \ '^^' ^^^ ^°^°* 

1278.5n5£. iOTixTOd.fer«^^>i 
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(Brought forward :) 1278.5i75£. = the interest for 3yr. 
llmo. = 1278£. 10s. 4cl., Ans. 

5. 943£. Is. 8d. = 943.0833X. ; 30da. in May + 30 in June 
+ 31 in July + 31 in Aug. + 30 in Sept. + 21 in Oct. 
= 173da. ; 943.t)833£. X .028| = 27.19223£. ; 
27.19223£. x 5J H- 6 = 23.793£. ; 23.793 — .3259 
(fy of 23.793£.) = 23.467 = 23£. 9s. 4d., Ans. 

(Art. 858, p. 270.) 

2. 10.08 -^ .07 = $ 144, Ans. 

3. 1.00 X .08J = .0825 X li = .ll; 13.20 -^ .11 =$ 120.00, 

Ans. 

4. 40.50 -^ .06 = $ 675, Ans. 

5. 1.00 X .02 X 3 = .06 ; 24.00 -j- .06 = $400, Ans. 

6. 1.00 X .0305 = 0.0305 -^ 6 = .0050| ; .0050| X TJ = 

.0368^J ; 206.38i -7- .0368i.f = $ 5600, Ans. 

(Art. 359, p. 270.) 

2. $144.00 X .01 = $1.44; 10.08 ^ 1.44 = 7 per cent., 

Ans. 

3. $120 X .01 = 1.20; 1.20 X IJ = 1.60 •, 133.20 — 120 

= 13.20 ^ 1.60 = 8J per cent., Ans. 

4. $1.00 X .01= $0.01; $0.01 X 142 = $0.14f ; 1.00 

-i- 14|. = 7 per cent., Ans. 

5. $1.00 X .01 = $.01 X 334 == $.33i ; 3.00 -f- .33i = 

9 per cent., Ans, 

6. $4650 X .01 = $46.50 ; 232.50 -4- 46.50 = 5 per cent., 

Ans. 

12. 

7. 48da. = If mo. = =^ of lyr. ; $ 7500 X .01 = $ 75 ; 

$75 X yI = ^^0; 60 -1- 10 = 6 per cent., Ans. 
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8. $280x.01 = $2.80x6J = 818.20; $411.95 — $280 

= $131.95 ; 131.95 ~ 18.20 = 7^ per cent., Ans. 

9. $480 X .01 = $4.80 X 1^ = ^^-^^ ; $529.60 — $480 

= $49.60 ; 49.60 -^ 6.20 = 8 per cent., Ads. 

(Art. 869, p. 271.) 

2. $120 X .081 == $ 9.90; 13.20 -j- 9.90 = IJyr., Ans. 

3. $144 X .07 = $10.08; 10.08 -4-10.08 = lyr., Ans. 

4. $240x.06 = $14.40; $280— $240 = $40; 40 -^ 14.40 

= 2iyr. = 2yr. 9mo. lOda., Ans. 

5. $ 1.00 X .05 = $ .05 ; 1.00 -r- .05 = 20yr., Ans. 

6. $ 1.00 X .10 = $ .10 ; 1.00 H- .10 = lOyr., Ans. 

7. $ 1500 X. 05 = $75.00; $ 2250 — $ 1500 = $ 750 ; 750 

-^ 75 = lOyr., Ans. 

8. $480 X Mi = $21.60; $561.60 — $480 = $81.60; 

81.60 -T- 21.60 = 35yr. = 3yr. 9mo. lOda., Ans. 

9. $1728 X.12 = $207.36; $ 3853.44 — $ 1728 = $ 2125- 

.44; 2125.44 -^ 207.36 = lO^yr. = lOyr. 3mo., Ans. 

10. $ 240 X. 06 = $14.40; $720 — $240 = $480; 480 -^ 

14.40 = 33Jyr. = 33yr. 4mo., Ans. 

11. $ 400 X. 06 = $24.00; 100 -f- 24 = 4iyr. = 4yr. 2mo. ; 

1857 4 16 
4 2 

1861 6 16 = July 16, 1861, Ans. 



PROMISSORY NOTES. 

(Page 275.) 

(2.) 

Principal on interest from June 17, 1849, . . $ 769.870 
Interest from June 17, 1849, to March 1, 1850, 

8mo. 14da., 32.591 

Amount (carried forward), . . . $802,461 
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(Brought forward :) 
First payment, March 1, 1850^ . 

New principal, bearing interest from March 1, 1850 

Interest from March 1, 1850, to June 11, 1851 

15mo. lOda., ...... 

Amount, ..... 



Second payment, June 11, 1851, 

New principal, bearing interest from Jnne 11, 1851 
Interest &om June 11, 1851, to Sept. 15, 1851 

3mo. 4da.9 • • 

Amount, 



Third payment, Sept. 15, 1851, 

New principal, bearing interest from Sept. 16, 1 851 

Interest from Sept. 15, 1851, to Jan. 21, 1852 

4mo. 6da., " . 

Amount, ..... 



Fourth payment, January 21, 1852, 

New principal, bearing interest from Jan. 21, 1852 

Interest from Jan. 21, 1852, to December 6, 1853 

22mo. 15da., ...... 

Amount, ..... 

Fifth payment, less than interest, March 5, 

1853, 12.17 

Sixth payment, more than interest, Dec. 6, 

1853, 98.00 



New principal, bearing interest fr6m Deo. 6, 1853^ 
Interest from Dec. 6, 1853, to July 7, 1854, 7mo. Id,, 

Amount (carried forward). 



802.461 
_J5.500 

726.961 

55.733 
782.694 

165.000 
617.694 

9.677 



627.371 

161.000 
466.371 

9.793 
476.164 

47.250 
428.9"l4 

48.252 
477.166 



110.170 

366.996 
12.906 

379.902 
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(Brought forward :) $379,902 

Seventh payment, July 7, 1854, . . . 169.000 

New principal, bearing interest from July 7, 1854, 210.902 
Interest from July 7, 1854, to Sept. 25, 1855, 14mo. 

18da., ........ 15.395 

Balance due Sept. 25, 1855, $226,297 

(3.) 

Principal on interest from April 30, 1851, . . $300,000 
Interest from April 30, 1851, to June 27, 1852, 

13mo. 27da., 20.850 

Amount, 320.850 

First payment, June 27, 1852, .... 150.000 

New principal, bearing interest from June 27, 1852, 170.850 
Interest from June 27, 1852, to December 9, 1852, 

5mo. 12da., . . . . . . . 4.612 

Amount, 175.462 

Second payment, Dec. 9, 1852, .... 150.000 

New principal, bearing interest from Dec. 9, 1852, 25.462 

Interest from Dec. 9, 1852, to Oct. 9, 1853, lOmo., 1.273 

Balance duA Oct. 9, 1853, $ 26.735 

(4.) 

Principal on interest from Feb. 11, 1852, . . $ 54.180 

Interest from Feb. 11, 1852, to July 11, 1853, l7mo., 4.605 

Amount, 58.785 

First payment, July 11, 1853, .... 12.250 

Principal bearing interest from July 11, 1853, . 46.535 
Interest from July 11, 1853, to Aug. 21, 1855, 25mo. 

lOda., . . 5*894 

Amount (carried forward), . . . $52,429 
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(Brought forward :) 
Second payment, less than interest, Aug. 15, 

1854, 2.100 

Third payment, less than interest, July 9, 

1855, 3.120 

Fourth payment, more than interest, Aug. 21, 

1855, 37.180 

Principal bearing interest from Aug. 21, 1855, 
Interest from Aug. 21, 1855, to Dec. 17, 1855, 3mo. 
^Dda., ........ 

Balance due Dec. 17, 1855, ..... 



52.429 



42.400 
10.029 

.193 
$"lo!222 



(6.) 

Principal carrying interest from Jan. 1, 1850, 
Interest from Jan. 1, 1850, to Sept. 28, 1850, 8mo 
27da., 

Amount, . . 



First payment, . . . . . 

Balance for new principal, 
Interest from Sept. 28, 1850, to July 17, 1851 
XvQa.y ...... 

Amount, .... 



9mo 



$ 1000.00 

51.91 
1051.91 

144.00 



Second payment, March 1, 1851, a sum less 

than interest, ..... 20.00 

Third payment, July 17, 1851, a sum greater 

than interest, ..... 360.00 



907.91 

51.01 
958.92 



380.00 



Balance for new principal, ..... 578.92 
Interest from July 17, 1851, to Aug. 9, 1851, 22da., 2.47 

Amount (carried forward), $581.39 



greenleaf's abithmetio. 
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(Brought forward 
Fourtih payment, Aug. 9, 1851, 

Balance for new principal, 
Interest from Aug. 9, 1851, to Sept. 25 
Imo. 16da., .... 

Amount, 



Fifth payment, Sept. 25, 1852, 

Balance for new principal. 
Interest from Sept. 25, 1852, to Deo. 11 
2mo. 16da., .... 

Amount, . . 



Sixth payment, Dec. 11, 1853, 

Balance for new principal, 
Interest from Dec. 11, 1853, to July 4, 
6mo. 23da., .... 

Amount, 



Seventh payment, July 4, 1855, 

Balance for new principal. 
Interest from July 4, 1855, to June 1, 
lOmo. 27da., .... 

Balance due at the time of payment, 



1852, lyr 



1853, lyr 



1855 



1857 



lyr 



lyr. 



) 



581.39 
190.00 

391.39 

30.89 

422.28 

170.00 
252.28 

21.38 
273.66 

200.00 
73.66 

8.06 



81.72 

75.00 
"6172 

_^89 
$7.61 



NoxE. — Interest on^the above note is oompated at 7 per cent. 

(Aet. 872, p. 278.) 

(2.) 
Principal, $700.00 

Interest for 9mo. 24da., 34.30 

734.30 

First payment, . . . ' . . 160.00 

Interest for 8mo. lOda., .... 6.66| 

(Carried forward :) $ 166.66| $ 734.3Q 
13 
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Second payment, . 
Interest for 5mo. 4da., . 
Third payment, . 
Interest for 2mo. 17da., 
Fourth payment, . 
Interest for Imo. 23da., 



KEY TO 


• 


(Brought forward 


:) $166.66§ 


• • 


» 


200. 


• 


1 • 




5.13i 


• 

< 
• • 


■ i 




120. 

1.54 
60. 
.53 



$734.30 



Balance due Nov. 28, 1854, 



553.87 
i 180.43 



Principal, . 
Interest for 12mo., 



Payment, , 
Interest for 9mo., 



(3.) 



200.00 
10.50 



Balance due April 1, 1858, 



500.00 
35.00 

535.00 



$210.50 
$ 324.50 



COMPOUND INTERJEST. 

(A»^. 876^, p. 280.) 

(2.) 
500 (Brou^t up :) 31.80 

.06 530 



30.00 
500 



530 
.06 

31.80 (Carried up.) 



561.80 
.06 
33.7080 
561.80 

$595.5080, Ans. 
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(3.) (4.) 

no $300 

.06 .07 



58.20 21.00 

970 300 



1028.20 321 
M ' .07 

61.6920 , 22.47 

1028.20 ^ 321 

1089.8920 343.47 
.049 Int. of $ 1 for 9mo. 24cla. ^ 

98090280 24.0429 

43595680 343.47 

53.404708 367.5129 
1089.8920 ^ 

1143.2967 25.725903 

970 Mrst principal subtracted. 367;5129 

$173,296, Ans. 393.2388 

.035 

19661940 
11797164 



13.763358 
393.238 

407.001 
300 



$107,001, Abb. 
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EET 


TO 






(5.; 


1 




$316 




(Brought 


up.) 376.361 


.06 






.023 


18.96 




. 


1129083 


316 






752722 


334.96 




^ 


8.656303 


.06 






376.361 


20.0976 






385.017 


334.96 






316 


355.0576 






$ 69.017, Ads. 


.06 








21.303456 








355.0576 









376.361 (Carried up.) 

(Abt. 877, p. 282.) 

2. $1200 X 2.104852 = 2525.8224; 2525.8224 — 1200 = 

$ 1325.822, Ans. 

3. $300 X 1.790848 = 537.2544; 537.2544 x 1.0375 = 

557.401 ; 557.401 — 300 = $257,401, Ans. 

4. $ 5 x 29.457 = $ 147.285 ; $ 147.285 - $ 5 = $ 142.285, 

Ans. 

5. $480 X 10.285718 = $4937.144, Ans. 

6. $40 X .310796 = $12,431, Ans. 

7. The amount of $1 for 50 years is $18.420154; if now this 

amount be taken for a principal and multiplied by the 
amount of $ 1 for 50 years, the result will be the amount 
of $ 1 for 100 years ; therefore 18.420154 X 18.420154 
= 339.302072, the amount of $1 for 100 years; and 
339.302072 X $ 100 = $ 33930.2072 ; and $ 33930.2072 
— $ 100 = $ 33830.2072, Ans. 

8. $1000x6.84059 = $6840.59; $6840.59 x 1.02 = $69- 

77.4018; $6977.4018— $1000 = $5977.4018 = inter- 
est at compound interest; $1000 X 2.00 = $2000 a: 



I 
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interest at simple interest; $5977.4018 — $2000 = 
$3977.4018, Ans. 

9. For 21y., payable semi-annually, is the same as for 42y., 
payable annually; $50 X 3.460696 = $173,034, Ans. 

(10.) 
Principal bearing interest from March 26, 1854, $ 100.000 

Interest for ly. 5mo., . . . . . 8.650 

Amount of the principal to Aug. 25, 1855, . . 108.650 

First payment, June 11, 1854, . . 50.000 

Compound interest irom June 11, 1854, to 

Aug. 25, 1855, 14mo; 14da., . . 3.653 

Second payment, Sept. 25, 1854, . . 50.000 

Compound interest irom Sept. 25, 1854, to 

Aug. 25, 1855, llmo., . . . 2.750 

Amount of the endorsements, ..... 106.403 

Balance due Aug. 25, 1855, $2,247 

(11.) 

Principal bearing interest from Jan. 1, 1850, . . $1000.00 

Compound interest on $1000 from Jan. 1, 1850, 

to April 1, 1855, 5y. 3mo. . . . . . 4 27.09 

Amount of principal to April 1, 1855^ . . . 1427.09 

First payment, June 10, 1850, . . . 70.00 
Compound interest from June 10, 1850, to 

April 1, 1855, 4y. •9mo. 21d., . . 26.94 

Second payment, Sept. 25, 1851, . . 80.00 
Compound interest from Sept. 25, 1851, to 
April 1, 1855, 3y. 6mo. 6da., . . 21.54 

Third payment, July 4, 1852, . . . 100.00 
Compound interest from July 4, 1852, to 
April 1, 1855, 2y. 8mo. 27da., . . 20.43 

Fourth payment, Nov. 11, 1853, . . 30.00 

(Carried forward \] $ a4SSl %\^^^ .^^ 
13* 
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(Brought forward :) 8348.91 $1427.09 
Compound interest from Nov. 11, 1853, to 
April 1, 1855, ly. 4mo. SOda., . . 2.97 

Fifth payment, June 5, 1854, . . .50.00 

Compound interest from June 5, 1854, to 
AprU 1, 1855, 9mo. 26da., . . 2.87 

Amount of endorsements, ...... 404.75 

Balance due April 1, 1855, .... $ 1022.34 

NoTK. — The above note and eDdoraementa are reckoned at 7 per cent. 

(Abt. 878, p. 284.) 

2. 1.60578 X 1.035 = 1.553255 = the amount of $ 1 for 6y. 

6mo. ; $ 205.90 ~ .5532 = $ 372.16, Ans. 

3. 1.191 X 1.012 = 1.2052 = amount of $ 1 for 3y. 2mo. 

12da. ; $1026.54 -^ .2052 = $5000, Ans. 

4. 1.905 == interest of $ 1 for 31y. at 3^ per cent. ; $ 857.25 

-^ 1.905 = $450, Ans. 

(Art. 879, p. 286.) 

2. 640.405 -^ 400 = 1.60101, which for 12 years indicates by 

the table an interest of 4 per cent., Ans. 

3. 2096.147 -^ 2500 = .8384588 ; and in the table this is 

found to be the interest of $ 1 for 9 years at 7 per cent. 

4. 200 ~ 100 = 2.000000 ; by the table it is seen that at 6 

per cent, this will be the amount of $ 1 for a time some- 
where between 11 and 12 years. The amount for lly. 
is 1.898299 ; if this, increased by y®A of a year, be 2., 
then the rate is 6 per cent. ; 1.898299 X 1.0534 = 
2.00000 very nearly. 

5. $31479.70 -HlOOOa= 3.14797; 3.0256, the amount of $ 1 

for 19y. at 6 per Cent., is the approximation ; 3.0256 X 
1.04| = 3.14797 nearly ; hence the rate is 6 per cent. 

(Art. 880, p. 285.) 
2. 640.405 "J- 400 == 1.601012; which is the amount of $1 at 
4 per cent, for 12 years, Ans. 
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8. 9021.78 -h ^00 = 1.50363, which is the amount of $1 at 
7 per cent, for 6 years, Ans. 

4. 200 -^ 100 = 2.000000 ; by the table the amount at 5 per 

cent., which approximates to 2., is the amount for 14y., 
which is 1.979932 ; 2.0000 — 1.979932 = that interest 
which the amount for 14y. (1.979932) must gain before 
the $ 1 will be doubled ; therefore, to get the time required 
for gaining this principal, divide (Art. 360) the given 
interest by the interest of 1.979932 for ly. ; that is, 
divide 2.000 — 1.979932 by 2.078928 — 1.979932 ; 
.020068 -J- .098996 = .2026y. = 2mo. 13da. nearly ; 
14y. 2mo. 13da., Ans. 

5. 200 -=- 100 = 2. ; by the table the nearest approximation to 

2., at 6 per cent., is the amount for lly., 1.898299 ; 
2.012196 — 1.898299 = .113897 ; 2. - 1.898299 = 
.101701 ; .101701 -5- .113897 = .89y.'= lOmo. 20-f da. ; 
lly. lOmo. 20-|-da., Ans. 

6. 1781.665 -^ 450 = 3.959, which by the table is found to be 

the amount of $ 1 at 3J per cent, for 40y. ; but, as the 
principal in the problem pays 3J per cent, in periods of 
half a year, its 40 periods will be only 20y. The deposit 
was made when the son was 1 year old ; and 20 -j- 1 = 
21y., Ans. 



DISCOUNT AND PRESENT WORTH. 

(Art. 386, p. 287.) 

2. $ 1.07 = amount of $ 1 for the given time ; $ 802.50 -^ 1.07 

= $750 ; $802.50 - 750 = $52.50, Ans. 

3. $1.12 = amount of $1 for the given time ; $ 117.60 -J- 1.12 

= $105.00, Ans. 

4. $ 1.205 = amount of $ 1 for 3y. 5mo. ; $ 769.60 -^ 1.205 = 

$638,672, Ans. 
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6. $ 1. 26875 =r amount of $ 1 for 8y. 7mo. ; $ 678.75 -f- 1.26875 
=3 $ 534.975, Ans. 

6. $ 1.25 = amount of $ 1 for the time ; 
$ 600 -^ 1.25 = $ 480 present worth ; 
$600 — $480 = $120 discount, Ans. 

7. $ 1.056f= amount of $ 1 for llmo. llda ; $ 79.87 -~ 1.056| 

= $75.57,4+. 
$ l.llli = amount of $ 1 for 22mo. 7da. ; $ 87.75 -5- 1.111^ 
= $ 78.971 ; $ 78.971 + $ 75.574 = $ 154.545+, Ans. 

8. $ 1.118 =amount of $1 for 23mo. 18da.; $365.87 -r- 1.118 

= $327:254+. 
$1.1525= amount of $ 1 for 30mo. 15da. ; $ 161.15 -^ 1.1525 

= $139,826+. 
$ 1.028} r=r amount of $ 1 for 5mo. 22da. ; $ 112.50 -h 1.028§ 

= $109,364+. 
$ 1.258 =amount of $ 1 for 51mo. 18da. ; $ 96.81-^1.258= 

$76,955+. 
$ 327.254 + $ 139.826 + $ 109.364 +$ 76.955 + = $ 653- 

.40+, Ans. 

9. $67.25 H- 1.18 = $56.99, Ans. 

10. $80,095 -^ 1.191 = $67.25, Ans. 

11. $110,364 -^ 1.402552 = 78.687; $110,364 — $78,687 = 

$31,677 discount, Ans. 

(Aet. 887, p. 288.) 

1. $960 X .05 = $48; $960 — $48 = $912, Ans. 

2. $5000 -5- 1.07 = $4672.89; $5000 — $4672.89 = 

$ 327.11 true discount ; $ 5000 X .07 = $ 350 nominal 
discount; $350 — $327.11 = $22.89, Ans. 

3. $4440 X .03 = 133.20 ; $4440 - $133.20 = $4306.80; 

$4306.80 is the nominal present worth, and is the sum 
which must be hired at 6 per cent, to pay the debt ; 
$4306.80 X .03 = $ 129.204; $ 133.20 — $ 129.204 = 
$3,996, Ans. 
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BANKING. 
(Abt. 392, p. 290.) 

2. $ 7800 X (-015 + .0005 for 3 days of grace) ,0155 == 

$ 120.90, Ans. 

3. $ 1200 X .01225 = $ 14.70, Ans. 

4. $8000 X .0105 = $84 discount; $8000 — $84 == 

$7916 proceeds, Ans. 

5. $760 X .0255 = $19.38; $760 — $19.38 = $740.62, 

Ans. 

6. $7860 X .030i = $239.73; $7860 — $239.73 = $76- 

20.27, Ans. 

7. The time from Dec. 3 to April 3 is 4mo. ; 4mo. from 6mo. 

leave 2mo. or 60da. ; 60da. -{- 3da. = 63da., the time 
the note is to run ; $160.40 X .0105 = $1.68 ; $160- 
.40 - $ 1.68 = $ 158.72, Ans! 

8. 123da. from Apr. 16, 1856 = Aug. 17, 1856, the time when 

the note is legally due; from May 16 to Aug. 17 = 93da., 
the time for which the note was discounted ; $ 890.50 X 
.0155 = $13.80275 ; $ 13.80275 4- 6, X 7 = $ 16.1032, 

Ans. 

9. 90 -f- 3da. from May 1 = Aug. 2, the legal time of matur- 

ity ; May 1 to June 11 = 41da. ; 93 — 41 = 52da., 
for which the note was discounted; $1340 X .008 1 = 
$ 11.61 ; $ 1340 — $ 11.61 = $ 1328.39 proceeds, Ans. 

10. From June 19 to July 5 are 16da. ; from June 19 to Aug. 
19 are 61da. ; 61 + 3 = 64da. ; 64 — 16 = 48, the 
time the note had to run, and for which it was discounted ; 
$9000 X .032 = $288; $9000 — $288 = $8712, 
Ans. 

(Abt. 398, p. 292.) 

2. $ 1 X .0180f = $ 0.01 80f ; $ 1.00 - $ 0.0180f = $ 0.9819, 
the proceeds of $ 1 ; $680-7- .9819 = $ 692.523, Ana. 
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3. Proceeds of $ 1 for 120 + 3da. = .9795 ; S 540.50 -h 

.9795 = $551.81, Ans. 

4. ei938 -^ .9695 = $1998.968, Ans. 

5. $1631.60 -i- .9795 = $1665.74, Ans. 

6. Present worth of $ 1 for 33da. at 2 per cent, per month = 

.989 ; $ 1500 -h .989 = $ 1516.68, Ans. 

. (Abt. 394, p. 2«2.) 

2. The proceeds of $1 for 30 + 3 da. = .9945 ; .06 -h .9945 

= 6jf 1^ per cent., Ans. 

3. .06 -7- .9845 = 6.1^^ per cent., Ans. 

4. .02 -4- .918 = 2j®^ per cent, a month, Ans. 

5. The proceeds of $1 are .96442 ; .07 -5- .96442 = 7jf|H 

per cent., Ans. 

6. .06 -r- .94 = 6^f per cent., Ans. 

(Abt. 39S, p. 293.) 

2. The amonnt of $1 for 33da.=1.0055; .06 -f- 1.0055 = 
5^^^, percent., Ans. 

B. 2 per cent, a month = 24 per cent, per annum ; .24 -^ 1.042 
= 23^^^ per cent., Ans. 

4. .06 -4- 1.0155 = 5iJ^ per cent., Ans. 

5. .08 -5- 1.027333 = 7.^^%\ per cent., Ans. 

6. .07 -f- 1.0355« = 6f ff^f per cent, Ans. 

7. .06 -4- 1.06 =s 5f J per cent., Ans. 

8. The amount of $1 for 8jr. 4mo. at 5 per cent :ss $1.41}; 

.05 -r-1.41| = .03^, Ans. 

MISCELLANEOUS EXAMPLES. 

(Page 294.) 

1. 18 of gold; 20 : 18 : : 100 : 90 per cent, of gold; 
1 of copper ; 20 : 1 : : 100 : 5 per cent, of copper ; 
1 of silver ; 20 : 1 : : 100 : 5 per cent, of sflver ; 

20; 
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2. -ff = amount, ^^ = principal, ^ = discount. Therefore, 

32 X 16 = 512 -4- 15 = 34jW., Ans. 

3. $ 25000 X .04 = $ 1000, Ans. 

4. 206J — 192 = 14J ; 192 : 14^ : : 1.00 : .07f J, Ans. 

5. 1.50 : LOO : : 1.00 : .66f ; 1.00 — .66g == .SSJ, Ans. 

6. How long will it take $ 10 to double itself, or gain $ 10 

interest ? (Art. 360.) 10 -r- .50 = 20jr. ; 10 -^ 60 = 
16fyr. ; 20 — 16| = 3iyr., Ans. 

7. $500 -^ 1.2155 = $411,351, Ans. 

8. 1.00 : 1.10 : : $5 : $5.50, the price at which the cloth was 

actually sold, it being 10 per cent, less than the asking 
price; therefore, .90 : 1.00 : : $5.50 : $6.11^, Ans. 

9. $7860 X .030i = $239.73; $7860 - $239.73 = $76- 

20.27, Ans. 

10. $ 1500 -f- 1.06 = $1415.09f I; $1500 — $ 1415.09f a = 

$ 84.90f J, the true discount; $ 1500 X .06 = $ 90 ; $ 90 
--$84.90fg =$5.09fJ, Ans. 

11. .24 -T- .958 = 25^ per cent., Ans. 

12. Interest of $ 1 at 1 J per cent, a month = $ .0225 ; $ 36.40 

-=-.0225 = $1617.77 J, Ans. 

13. .12 -f- 1.011 == ll§g^ per cent., Ans. 

14. In the course of 693 days the bank can discount notes of 60 

days 11 times, and notes of 30 days 21 times ; then (Art. 
393) $ 50000 -r- .9945 = $ 50276.52 = the face of the note 
or notes discounted for 33 days ; $ 50276.52 — $ 50000 = 
$ 276.52 = the sum gained in each period of 33da. ; $ 276- 
.52 X 21 = $ 5806.92 = the whole amount gained on 30 
days* notes in 693 days ; and $ 50000-f-.9895=$ 50530.57 ; 
$ 50530.57 - $ 50000= $ 5S0.57 ; $ 530.57 X 11= $ 58- 
36.27 = the whole sum gained on 60 days' notes in 693 
days; $5836.27 — $5806.92 == $29.35 = the amount 
which is gained on notes of 60 days rnore than on notes 
of 30 days, Ans. 
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15. 450 X $ 3.50 = $ 1575 ; 450 X $ 4.00 = $ 1800 ; $ 1800 -r- 

.0305 = $54.90; $1800 — $54.90 = $1745.10; 
$1745.10 — $ 1575 = $ 170.10, Ans. 

16. 6J — 6 = i percent. 6J : J : : $1.00 : $0.076f§, the in- 

terest of $ 1 for the required time at 6 per cent. ; $ 0.06 : 
$0.076|§ : : 12 months : 15m. llf^., Ans. [See solu- 
tion, p. 252.] 



STOCKS. 

(Art. 400, p. 296.) 

2. $24360 X 1.35 = $32886, Ans. 

3. $100 X 15 X 1.13 = $1695, Ans. 

4. $ 100 X 10 X .85 = $850, Ans. 

5. $100 X. 30= $3000; $3000 X 1.08| = $3262.50, 

amount ; $ 3262.50 — $ 3000 = $ 262.50, premium, Ans. 

6. $ 50 X 25 X .97 = $ 1212.50, Ans. 

7. $250 X 22 = $5500; $5500 X .95 =£ $5225, amount 

paid ; $ 5500 — $ 5225 = $ 275, Ans. 

8. $ 50000 X 1.17 = $ 58500, Ans. 

9. $19500 X .93 = $18135; $19500 X 1.03 == $20085; 

$ 20085 — $ 18135 = $ 1950, Ans. 

(Art. 401, p. 297.) 

'2. $ 6210 -^ 1.035 = $ 6000, Ans. 

3. $ 1155 4- 11 = $ 105 ; $ 105 ^ 1.05 = $ 100, Ans. 

4. $1230 ^ 41 = $30 ; $30 -f- .60 = $50, Ans. 

5. $2052-^1.08 = $1900; $ 2052 — $ 1900 = $ 152, Ans. 

6. $ 16245 4- .95 = $17100 ; $ 17100 — $ 16245 = $ 855, 

Ans. 

7. 862.50 -5- 57.50 = 15 shares ; $862.50 -^ 1.15 = $750; 

$ 862.50 — $ 750 = $ 112.50, Ans. 

8. $1000 X .88 = $ 880 ; 7920 ^ 880 = 9 bonds ; $ 1000 

— $880 = $120 ; $120 X 9 = $1080, Ans. 
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(Art. 402, p. 298.) 

2. 1.00 — .26 = .75 ; .06 -=- .75 = .08, Ans. 

3. .11 -r 1.10 == 10 per cent., Ans. 

4. (402, note.) .12 ^ .8 = 1.50 ; 1.50 — 1.00 == .50, Ans. 

5. .09 -T- 1.25 = .07i ; .06 ^.75 = .08 ; .08 — .07 1 = | per 

cent. ; therefore, it is the better investment by f per cent, 
to buy the 6 per cent, stock. 

6. .05 -^ .07 = .71? ; 1.00 - .71} = .28f, Ans. 

7. .05 -^ .80 == .064 y * 20000 X .06J = $1250 ; $20000 x 

.06 = $1200; $1250 — $1200 = $50, Ans. 



BROKBKAGE AND COMMISSION. 
(Art. 407, p. 299.) 

2. $18768 X .Olf = $328.44, Ans. 

3. $112.25 X 12 = $1347 ; 1347 X .OOJ = $3.36}, Ans. 

4. $12.25 X 700 = $8575; $8575 X .01} = $150,064, 

Ans. 

5. 50 -1. 10000 = .005 = i per cent, Ans. 

6. $ 8.95 X 173 X .OlJ = $ 29.03 jfe, Ans. 

7. $ 107.75 X 37 X .00| = $14.95git, Ans. 

8. 395£. 15s. 5d. = 94985d. ; 94985 X .02J = 2137.1626d. 

= 8£. 18s. l^d., Ans. 

9. 5.46 -J- 364 = .OlJ, Ans. 

(Art. 408, p. 301.) 

2. $ 1976 -4- 1.04 = $ 1900 ; $ 1976 — $ 1900 = $ 76, Ans. 

3. $ 8341.50 -^ 1.005 = $ 8300; $ 8300 -^ 83 = 100 shares ; 

$ 8341.50 — $ 8300 == $41.50 brokerage, Ans. 

4. $8960-j-1.02==:$8784.31if ; $8960 -$8784.31 Jf = 

$175.68ff, Ans. 
14 
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5. $5150 -4- 1.03 = $5000; $ 5150 — $ 5000 = $ 150, Ana. 
6; $ 285 -5- .015 = $ 19000, Ans. 

7. $ 740.831 — $7.50 = $733.33| = the biU minus the cart- 

age; $733,331-7- 1.015 = $722.50; $733.33| - 
$ 722.50 = $ 10.83| = commissioii ; 250 X 34 = 8500 
lb. of sugar; $722.50 -j- 8500 == $0.08 J per pound, 
Ans. 

8. 987£. 18s. 6d. x .0225 = 22£. 4s. 6i^§d. ; 987£. ISs. 

6d. — 22£. 4s. 6 J^gd. = 965£. 13s. 11/^^^- ; S^^^- 
13s. ll^d. X 100 = 96569£. 13s. 4id. ; 96669£.13s. 
4Jd. -^ lOlJ = 947£. l8s. 5|^d. ; 947£. 18s. 5t^. 
= 2275011^.; 1£. 3s. 8d. = 284d.; 227501|+f -4- 
284 = 801.^^yds., Ans. 



ACCOUNT OF SALES. 




(Abt. 410, p. 303.) 






(2.) 






Amount of sales, .... 


. • 


$2671.40 


Freight, 


$ 185.50 




Commission at 3 per cent, on $2671.40, 


74.57 




Cartage, cooperage, &c.. 


26.00 




Storage and insurance, .... 


63.24 




Amount of charges, 


• • 


. $349.31 


Net proceeds to J. B. & Co., 


• • 


$2322.09 



2. 
3. 



PROFIT AND LOSS. 

(Art. 4125 P- ^O*-) ' 

$5 X .80 = $4, Ans. 
$8.50 X 1.10 = $9.35, Ans. 
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4. $0.42 X -95 = $0,399, Ana. 

5. $2500 X 1.20 == $3000, Ans. 

(Art. iUj p. 304.) 

2. $4 -5- .80 = $5, Ans. 

3. $96 -h 1.20 = $80; $80 -h 10 = $8, Ans. 

4. $12.50 -7- 1.17 = $10,683^9^, Ans 

5. $6,125 -J- .875 = $7.00, Ans. 

(Art. 414, p. 305.) 

2. $7 — $6,125 = $0.875 ; .875 -^ 7 = 12J per cent., Ans. 

3. $225 — $200 = $25 ; 25 — 200 = 12 J per cent., Ans. 

4. 500 -T- 2500 = 20 per cent., Ans. 

5. $ 64.86 4|^ was ^ven for the cloth, and $ 2.50 X 24 = 

$60.00 was received for it; therefore the loss was $64- 

.864jf - $60.00 = $4.86,4jf, or^^^ of its value, 
^ ^ 64864f^ ' 

= .075 = 7 J per cent., Ans. 

(Art. 415, p. 306.) 

2. $7 -^ 1.75 = $4 prime cost; $4 — $3 = $1, loss on 

1yd. ; 1 H- 4 = .25 loss, Ans. 

3. $ 1.25 -h .85 = $ 1.470^^ par value of com ; $ 1.647tV — 

1.470f9 = .176^ gain per bushel if sold for $ 1.647 ^V J 
.176^ -^ 1.470-J^ = .12, Ans. 

4. $1.647W -^ 1.12 = $1.470f? ; $1,470^^ - $1.25 = 

$0.220|J loss per bushel if sold at $1.25; .220f^ -h 
1.470f^ = 15 per cent., Ans. 

5. $75 -h .75 = $100 cost of the horse; $100 X 1.30 = 

$130 real value of horse; $130 — $75 = 55, Ans. 

6. $1.25 -=- .75 = $1.66^ cost per pound ; $1.66§ — $1.40 

=.26f loss per lb. if sold at $ 1.40 ; $ .26f -r- 1.66f = 16 
per cent, loss, Ans. 
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lOSOELLANEOUS EXAMPLES. 
(Page 306.) 

1. $100 X 1.15 = $115 ; $115 - $100 = $15 gain on 1 

shore ; $ 120 -^ 15 = 8 shares, Ans. 

2. $250 X 1.09 = $272.50 cost per share; $272.50 — $25 

= $247.50 = what one share was sold for; $250 — 
$ 247.50 = $ 2.50 loss by each share on the par value ; 
2.50 -T- 250 = .01 discount, Ads. 

3. $ 19200 -^ .96 = $ 20000 ; $ 20000 x .07 = $ 1400 = 

income from 7 per cent, stocks ; $ 19200 -h .80 = $24- 
000 ; $ 24000 X .05 = $ 1200 = income from 5 per 
cent, stocks ; $ 1400 — $ 1200 = $ 200 greater income 
from 7 per cent, stocks, Ans. 

4. If each share of $ 250 should pay 10 per cent., the dividend 

would be $ 25 ; then, by proportion, $ 25 : $ 15 : : 
$250 : $150, Ans. 

5. $ 1.00—$ 0.20 = $ 0.80; $ 0.80 X .015 = .012 commission 

on each bill of $ 1 ; $ 0.80 + $ 0.012 = $ 0.812 = the 
cost per cent, of the bills ; .812 X $ 200 = $ 162.40 the 
amount lost on the worthless bills ; $ 162.40 -|- $ 364 = 
$ 526.40 = sum which must accrue from the bills sold at 
par to make a net gain of $ 364; $ 526.40 ^ .188 (t^e 
gain on each bill of $ 1 sold at par) = $2800 = amoimt 
of bills sold at par; $2800 + $200 (amount of the 
worthless bills) = $ 3000, Ans. 

6. $ 5640 — $ 76.50 == $ 5563.50 = proceeds of cotton minus 

the storage; $5563.50 — $5422.50 (sum remitted) = 
$ 141 commission ; $ 141 -~ 5640 = .02|^ the per cent, 
of commission, Ans. 

7. The horse was bought for 70 per cent of his real worth ; and 

.70 X .75 r= .525 ; that is, the horse was sold for 52| 
per cent, of his original worth, which is a loss of 1.00 — 
.525 = 47| per cent. ; but by the question 47|^ per cent 
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of the original value = $55; therefore 47i : $55 : : 
52| : $60r78|f, the sum received for the horse, Ans. 

8. $35 — 1.04 = $33.65,3f^ present worth of $35; $33- 

65,3^^ — $30 = $3.65,3|i gain, Ans. 

9. 63gal. — 15gal. = 48gal.; $2.21,6| X 48 = $106.40, 

price sold at ; $ 112 — $ 106.40 == $ 5.60 loss ; $ 112 : 
$ 5.60 : : 100 : 5 per cent, loss, Ans. 

10. 63gal. - 15gal. = 48gal. left: $2.21,6| X 48 = $106- 

.40 ; $ 106.40 H- .95 = $ 112, Ans. 

11. $ 9.00 X .90 = $ 8.10, what Ibbl. of the damaged flour is 

sold for ; $ 8.10 X 25 = $ 202.50, proceeds from 25bbl. 
of damaged flour ; $9.50 X 25 = $237.50; $202.50 + 
$237.50 = $440, the avails of the flour; $9 X 50 = 
$ 450, cost of the flour ; $ 450 — $ 440 = $ 10 loss, Ans. 

12. $6135 -T- 1.02| = $6000 = sum paid for the flour; 

$ 6000 X 1.20 = $ 7200 ; $ 7200 — $ 6135 = $ 1065 ; 
$1065 — $31.63 (storage, &c.)=$ 1033.37, Ans. 

13. $102.50 X 90 = $9225 -r- 2^ =$3690, the sum remit- 

ted; $3690 — $90 = $3600 -j- 95 = 37T. 17cwt. 3qr. 
143^1b., Ans. 



PAKTNEESHIP. 
(Abt. 417, p. 309.) 

2. $4000 -^ 10000 = 40 per cent, gain; $3000 X 40 = 

$ 1200, Jones' part. 
$ 2000 X .40 = $ 800, Weston's part. 
$5000 X .40 = $2000, Sprague's part. • 

3. $18780 : $ 6780 : : $2000 : $ 722.044, C's part. 
$18780 : $12000 : : $2000 : $ 1277.956, D's part. 

4. Harvey $2500 X .05 = $125, Harvey's loss. 
Blake $3000 X .05 = $150, Blake's loss. 
Horsford $5500 X .05 = $275, Horsford's loss. 

14* 
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5. $332.50 — $120 = $212.50 to be divided between Elliott 

and Mahew ; $ 860 : $ 212.50 : : $ 500 : $ 125, Elliott's 
share; $850 : $212.50 ;: $350 : $87.50, Mahew's 
share, Griswold's gain will bear the same relation to his 
stock that Mahew's or Elliott's does ; therefore $ 125 : 
$ 500 :: $ 120 : $ 480, the value of Griswold's stock. 

6. $5000 + $6500 -f $7500 == $19000, amount of stock; 

$ 19000 X .40 = $ 7600 ; $ 7600 x .^0 = $ 6840, net 
gain. 

$ 19000 : $ 5000 : : $ 6840 : $ 1800, A^s gain, ^ 

: $6840 : $2340, B's gain, >• Ans. 
: $6840 : $2700, C's gain,) 

$ 40000 capital ; $ 2000 + $ 4500 + $ 2500 -J- $1500 = 
$ 10500 = whole gain. 



$19000 : $6500 
$19000 : $7500 



$ 10500 : $ 2000 : : $ 40000 
$ 10500 : $ 4500 : : $ 40000 
$ 10500 : $ 2500 : : $ 40000 
$ 10500 : $ 1500 : : $ 40U00 



$ 7619.04jf A's, 
$ 17142.85H B's, [j^^ 
$ 9523.802-Q C's, 
$ 5714.2812 D^s, 



8. $ 7500 gains $ 1000 + $ 500 = $ 1500, which is 20 per 

cent, on the principal ; hence, 

$ 2000 X .20 = $ 400, A's gain, ^ 

$ 3000 X .20 = $ 600, B's gain, I Ans. 

$ 400 + $ 600 + $ 500 = $ 1500, C's gain, j ^ 

9. Let A = 1.00 ; then B = 1.50 ; C = 1.25 ; $ 30000 X 

.26 = $ 7500 whole profits ; A -{- B + C = 3.75. 

•^ 3.75 : 1.00 : : $ 7500 : $ 2000, A's gain, \ 
3.75 : 1.50 : : $ 7500 : $ 3000, B's gain, I Ans. 
3.75 : 1.25 : : $ 7500 : $ 2500, C's gain, j 

10. The fractions J, J, -J^, are as the fractions fg, J^, |g-, eras 
20, 15, 12 ; 20 + 15 + 12 = 47 ; f ? = Walker's, Jf 
= Edwards', |^f = Armstrong's share of the gain ; bat 
Armstrong's is divided between Walker and Edwards, 
and Walker's share is to Edwards' as 20 to 15 ; henco 



aREENLEAyS ARITHMETIC, 



16S 



■■f 



Ans. 



Walker's share is fj + §o of ^^ = 4 ; and Edwards* 
share is ^f -f- J| of J^ = ^ ; then 

f of $50000 = $28571.426^ Walker's, 
f of $50000 = $21428.571 Edwards' 

(Art. 418, p. 311.) 

2. BY ANALYSIS. 

$3200 for 12 months is the same as $38400 iFor 1 month; 
and $4200 for 8 months is the Bame as $33600 for 1 
month. Therefore the whole stock may be considered 
$ 38400 + $ 33600 == $ 72000. Goodwin's share of the 
profit wiU therefore be Jf^oo ^ ^8^ of $240 = $128 ; 
Blunt's share wiU be ^%%i = ^^ of $240 = $112, Ans. 

FORM OF STATEMENT. 

$ 3200 X 12 = $ 38400, Gr'a product. 
$4200 X 8 == $33600 , B's product. 

$ 72000 

$ 72000 : $ 38400 : : $ 240 : $ 128, G's gain, 
$ 72000 : $ 33600 : :, $ 240 : $ 112, B's gain, 

8. BY ANALYSIS. 

24 oxen for 8 weeks is 1 ox for 192 weeks j 18 oxen for 12 
weeks is 216 oxen for 1 week ; and 12 oxen for 10 weeks 
is 1 ox for 120 weeks. The amount of pasturing is 192 -j- 
216 -f 120 = 528 weeks. A's share is ^f | = A of 
$26.40 = $9.60; B's share is f J| = /^ of $26.40 = 
$ 10.80 ; C's share is -Jf g = s^^ of $ 26.40 = $ 6.00, Ans. 

FORM OF STATEMENT. 

24 oxen X 8 = 192 oxen. 
18 oxen X 12 = 216 oxen. 
12 oxen x 10 = 120 oxen. 



Ans. 









528 oxen. 


528 : 


: 192 : 


: $26.40 : 


$ 9.60 what A pays. 


528 • 


: 216 : 


: $ 26.40 : 


$10.80 what B pays, 


528 


: 120 : 


: $26.40 


: $ 6.00 what C pays. 



Ans. 
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(4.) 
$300 X 5 = 

$400 X 8 = 
$500 X 3=: 



$1500 
$3200 
$1500 

6200 



$6200 : $1500 
$6200 : $3200 
$6200 : $1500 



: $100 : $24.19^ Barclay's, 

: $100 ; $ 51.61 jj^ Hickman's, }-Ans. 

: $100 : $24.19J[ Oliver's, 



5. $21 -{- $40 -f- $24 = $85, whole gain; and 

|i = A's for 7mo., and f J -s- 7 = ^, A's for Imo. 
II = B's for 8mo., and |J -^ 8 = Z^, B's for Imo. 
f f = C's for 12mo., and f f -f. 12 == g^, C's for Imo. 

v% + ^\ + A = K; i^eace 

$ 1000 : $ 300 = A's capital, ) 

$ 1000 : $ 500 = B's capital, > Ans. 

$1000 : $200 = C's capital, J 

6. Let 100 = gain of each ; 100 + 100 = 200, gain of both. 
m =- White's gain in 12mo., and ^gg -^ 12 = ^, White's 

gain in Imo. 
^gg = D's gain in 8mo., and ^gg H- 8 = ^s^, D's gain in 

Imo. 
A 4" A = 4?^» g*^*^ of both in Imo., or in any equal time. 



H ■■ 


^\ ■•■ 


ii ■■ 


^ •■• 


H •■ 


A •'•' 



^ : ^ : : $ 6300 : $ 2520, White's capital, ) 
^ : y\ : : $6300 : $3780, Daniel's capital, j 



Ans. 



(70 



$4000 X 4 = 16000 
500 

4500 X 12 = 54000 

1000 

3500 X 4 = 14000 

A's product == 84000 



$ 3000 X 10 = 30000 
1500 

1500 X 4 = 6000 

3000 

4500 X 6 = 27000 

B's product = 63000 
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A's product, 84000 
B's product, 63000 
C's product, 74000 

221000 



$4420 
$4420 
$4420 

(8.) 



$ 1680, A's gain, 
$ 1260, B's gain, 
$ 1480, C's gain. 



Ans. 



$2000 X 6 = 12000 
2000 

4000 X 8 = 32000 
2000 

6000 X 2 = 12000 
1500 

4500 X 4 = 18000 

C's product = 74000 

$ 221000 : $ 84000 
$221000 : $63000 
$221000 : $74000 

$ 12000 X 6 = 72000 
2500 

9500 X 3^ = 28500 
1000 

8500 X 3 = 25500 
G's product = 126000 

126000 + 183000 = 309000, sum of products. 
$8500 + 9500 = 18000; 18000 — 15000 = $3000, whole loss. 

$3000 X i§fU» = $1223.30T,Vir, G'sloss; $3000 X iUUi 
= $ 1776.69T?iy^, T's loss. 

$8500 — $ 1223.30tV>7 z= 7276.69^^7, C^'s share ; $ 2500 — 
$1776.69fjf = $7723.30^?^%, Ts share. 

(9.) 



$18000 X6 = 108000 
2500 



15500 X 3 = 
6000 



46500 



9500 X 3 = 28500 
T's product = 183000 



$4000 X 6 = 24000 
2000 

2000 X 18 = 36000 
J's product = 60000 

6 2500 X 10 = 25000 
2000 

4500 X 14 = 63000 
B's product = 88000 



$ 3500 X 8 = 28000 
1500 

2000 X 16 = 32000 
E's product = 60000 

J's product 60000 

E's " 60000 

B's " 88000 

208QQQ 
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208000 : 60000 :: $1041.80 : $300.514|, J's, 
208000 : 60000 :: $1041.80 : $300.51ff, E's, } Ans, 
208000 : 88000 :: $1041.80 : $440.76^2^, B's, 
10. This problem may be solved by analysis, thus : $ 10000 gain 
$22.50 in 12mo., and gain ^f ja = $ 187.50 in Imo., and 
\%y§^ = .01875, the gain of $ 1 in Imo. ; and $ 2800 X 
.01875 = $ 52.50 = Parkman's gain in Imo. ; and 420 -r- 
52.50 = 8mo., the time Parkman's money was in trade ; and 
$ 3600 X .01875 = $ 67.50, Delano's gain in Imo. ; h&ace, 
405 -T- 67.50 = 6, the nmnber of months Delano's money 
was in trade. To get the rate per cent, divide the gain for 
ly. by the capital, 2250 -j- 10000 = .22^ per cent^ Ans. 
The problem may be solved by Art. 360. Obtaining the rate 
per cent, as before, divide the gain by the interest of the 
principal for one year. 

$ 2800 X .22^ = $ 630 ; 420 -r- 630 = §y. = 8mo., Fs time. 
$3600 X .22^ = $810; 405 — 810 = ^y»= 6mo., D's time. 



EANKRUPTCT. 
(Abt. 420, p. 313.) 

2. $62384— $1584 = $50800; 50800 -J- 63500 = .80; 

$ 8361.55 X .80 = $ 6689.24, amomit received by Day- 
ton, Ans. 

3. $ 600 + $ 760 + $ 840 + $ 800 = $ 3000 ; $ 2275 ^ 3000 

= $ 0.75^, the amomit paid on $ 1 ; 

$ 600 X .75^ = $ 455.00, A's dividend, 
$760x.75^=»$576.33J, B's « I 
$ 840 x.75f = $637.00, C's " ^ 
$ 800 X .75^ = $ 606.66f , D's 

4. $ 400 + $ 300 + $ 1000 = $ 1700 ; 600 -^ 1700 = .35,^ ; 

$ 400 X .35 rV = $141.17if, AV share, \ 

$ 300 X .35 tV = $105.88^, B^ « [ Ans. 

$ 1000 X .35tV = $ 352.94^2? , G^ « ) 
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5. $ 180000+$ 40000+$ 12875 = $ 232875, and this amount 
contains both the sam distributed to the creditors and the 
3| per cent, charge; therefore, $232875 4- 1.03 J = 
$ 225000 = the amount distributed to the creditors ; and 
225000 -f- 300000 == .75, the per cent, paid; $1360.60 
X •75 = $ 1020.45, amount received by Henderson, Ai^. 



TAXi3S. 
(Abt. 425, p. 316.) 

2. $ 1310 X .005 = $ 6.55, amount on F's property. 

$ 1.50 X 7 = $10.50 , Forster's poll ta?, 

$17.05, Forster's tax, Ans. 

3. $415.35 X .005 = $2.07675, Ans. 

4. $ 3506300 = , taxable property ; 

$ 14018.90 — $ 3500 = $ 10518.90, to be assessed on prop- 
erty; 
$ 10518.90 -r- 3506300 = .003 = tax on $ 1 ; 
$29010 X .003 = $ 87.03 = A's property tax ; 
$ 87.03 + $ 2 = $ 89.03 = amount of A's tax, Ans. 

(Art. 426, p. 3|6.) 

2. $ 10450 -7- .95 = $ 11000, Ans. 

3. $ 9700 -5- .97 = $ 10000 = assessment ; $10000 — $9700 

= $ 300 = cost of collection, Ans. 

4. $ 756000 = , taxable property ; 

$ 18000, -r- .97 = $ 18556.70 = amount of tax to be raised ; 
$ 1.50 X 450, r^ $ 675 = amount assessed on the polls; 
$ 18556.70 — $ 675 = $ 17881.70 = amount to be assessed 

on the property ; 
$17881.70 -f-. 756000 = $0.0236 (nearly), tax on each 

dollar. 
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$ 15600 X .0236 = $368.16, A's property tax ; 

$ 1.50 X 3 = $4.50, A's poU tax ; 

$368.16 + $4.50 = $ 372.66, amount of A'b tax, Ana 

(Abt. 427, p. 317.) 

2. $500 -|- $ 150 4- $ 30 = $680, amount of expenditures; 
$680 — $350 = $330, amount of rate money; 

$330 -7- 5500 = $0.06, rate per day; 

60 -f 60 4- 30 = 150 days' attendance for A; 

150 X 0.06 = $9, A's bill, Ans. 

3. $ 150 -f- $ 18.50 = $ 168.50, amount of expenditures; 
$ 168.50 — $63.50 = $ 105, amount of rate money ; 
$ 105 -r- 3000 = $ 0.035, rate per day for each pupil ; 
121 X 0.035 = $4,235, A's rate bill, > 

173 X 0.035 = $6,055, B's rate bill, ) 



GENERAL AVERAGE. 

(Art. 432, p. 320.) 

(2.) 

ooimnoTO&T rnnBTs. lobs fob. oniBRAL bbnkfit. 

Vessel, $ 31500 Thrown overboard, $ 6500 

Cargo, 6235 Repairs less ^, 700 

Freight less J, 2080 Cost of detention, 142 

Entire eontrib. int., $ 39815 Entire loss, $ 7342 

$7342 -^ 39815 = .18|^ (nearly), the loss per cent; 
$31500 X .18i = $5827.50, am't payable by vessel; 
2080 X .18i = 384.80, am't payable by freight; 
2145 X .18i = 396.825, am't pay'e by Manning & Bro. ; 
1460 X .18 J = 270.10, am't pay'e by Anderson & Fiske; 
960 X .18 J = 177.60, am't payable by Smidt & Huber; 
670 X 18^ = 123.95, am't pay'e by Greenwood & Co.; 
1000 X .18i = 185.00, am't payable by A., R., & H. 
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EQUATION OF PAYMENTS. 

(Abt. 435, p. 322.) 

$ 200 to be paid in 3 months is the' same as $ 100 in G 
months ; and $ 300 in 5 months is the same as $ 100 in 
15 months ; and $ 500 in 10 months is the same as $ 100 
in 50 months. If, then, $ 100 is to be paid in 6 -J- 15 + 
50 == 71 months, $ 1000 should be paid m yV ©^ 71 
months = ^^ = 7mo. 3da., Ans. 

OPERATION. 

♦ 200x 3= 600 
$ 300 X 5 = 1500 
$ 500 X 10 = 5000 

♦ 1000 1000)7100(7tV months, Ana. 

7000 

100 
$20i)0 X 

500 X 12 = 6000 
4000 X 24 = 96000 

6500 102000 

102000 -f- 6500 = 1535^mo. = 15mo. 20|^a., Ans. 

$ 50 to be paid in 2 months is the same as $ 100 in 1 month ; 
$ 150 in 8 months is the same as $ 100 in 12 months. 
The "equated time, then, will be as if $ 100 were to be 
paid in 1 month, $ 100 in 5 months, and $ 100 in 12 
months; that is, $100 in 14-5 + 12 = 18 months; 
consequently $ 300 in \ of 18 months = 6 months, Ans. 

OPERATION. 

$ 50x2= 100 
$100x5= 500 
$150x8 = 1200 

$300 300)1800(6 months, Ans. 

1800 

15 
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6. The first bill due is that for $ 600, on May 1. 

Due May 1, $600 

« July 7, 370 X 07= 24790 

" July 15, 560 X 75 = 42000 

« Oct. 20, ^20 X 172 = 72240 

1950 139030 

139030 ~ 1950 = 71 days, nearly ; May 1 + 71 days = 
July 11, Ans. 

7. The first bill due is that for $675.25, on June 1, 1855. 

Due June 1, $675 
" Nov. 4, 376 X 150= 58656 



' " 25, 


822 X 177 = 


145494 


1856. 






Due June 1, 


961 X 366 = 


^51726 


" Apr. 1, 


145 X 305 = 


44225 


" Aug. 10, 


811 X 436 — 


353596 


« « 12, 


568 X 438 — 


248784 


« « 15, 


370 X 441 = 


163170 



4728 ' 1365651 

1365651 -^ 4728 = 289 days ; June 1, 1855 + 289 days 
= March 16, 1856, Ans. 

(Abt. 436, p. 324.) 

2. As I of $ 144 is paid 7 months before it is due, it is evident 
the remainder, $ 72, is payable in 14 months ; but $ 48 of 
this sum is paid in 4 months, which is 10 months before it 
is due. There will then remain $24 unpaid; and the 
question will be. How long may $ 24 be kept to pay the 
interest of $ 72 for 10 months ? $ 72 for 10 months is 
the same as $ 1 for 720 months ; and $ 1 for 720 months 
is the same as $ 24 for ^ of 720 months = 720 -^ 24 = 
30 months. To the 30 months we add the 4 months, and 
we have the whole equated time ; thus, 30 + 4 == 34 
months = 2y. lOmo., Ans. 
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OPERATION. 








144x7 


= 1008 








72 
48x4 


= 192 








120 
24 


24)816(34Tno. = 

72 

96 
96 


= 2y. 


lOino., 


Ans. 



3. The payments in this problem were not due before Nov. 23, 

1856; the days are reckoned ^om the time each pay- 
ment was made to the end of 8 months, Nov. 23. 

$8000 

Paid April 5, 1200 X 232 = 278400 
« July 4, 1500 X 142 = 213000 
" Sept. 25, 1800 X 59 = 106200 
« Oct. 1, 1000 X 53 = 53000 
« Nov. 20, 500 X 3 = 1500 

6000 652100 

Balance unpaid, $ 2000 

652100 -^ 2000 == 326 days; Nov. 23, 1856 + 326 days = 

[Oct. 15, 1857, Ans. 

4. $133^ in 2 months is the same as $1 in 266 § months; 

and $2661 in 3 months is the same as $ 1 in 800 
months ; $ 400 in 6 months is the same as $ 1 in 2400 
months; and $1 in 266| -f. 800 + 2400 = 3466§ 
months is the same as $ 800 for ^^ of 3466 § months = 
3466§ -^ 800 = 4i months. And if J of $ 800 be paid 
down, the remainder, $400, may be kept twice 4^ 
months = 8| months, Ans. 
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ORKATIOV. 

$133|x2= 266§ 
266§x3= 800 
400 X 6 = 2400 

800 400)3466§(8 monyML 
400 3200 

400 266§ 

30 



400)8000(20 dajB. 
800 



5. The payments made in this bill were not due before March 
25, 1857, 6 months firom Sept. 25, 1856. 

1856. 3051 

Paid Oct. 4, 476 X 172 = 81872 
« Nov. 12, 375 X 133 = 49875 
« Dec. 5, 800 X HO = 88000 



1857. 



« Jan. 1, 200 X 83 = 16600 



1851 



236347 



Balance nnpaid, $ 1200 

236347 -J- 1200 = 197 days, nearly ; March 25, 1857 + 197 

[days = Oct. 8, 1857, Ana. 



AVERAGtNG OF ACCOUNTS. 
(Abt. 438, p. 327.) 
2. The first item in this account was due July 4, 1865. 



Dajf reckoned from July 4, 1866. 
July 4,9876 

Aug. 20, 816 X 47 = 88852 
Aug. 29, 178 X ^ = 9968 
Sept 26, 887 X 88 = 82121 
Deo. 5, 419 x 154 » 64526 



$2176 



144967 



Days reckoned tma Jnly 4, 1866. 
Aug. 10, 9 816 X 87 » 11692 
Sept. 1, 675 X 59 » 89825 
Sept. 25, 512 X 88 = 42496 
Nov. 20, 162 X 189 = 22518 
Deo. 1, 100 X 150» 15000 



91765 



181531 
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$2176 — $ 1765 = $411, difference of items ; 144967 — 131531 
= 13436, difference of products ; 13436 -H 411 = 32 + 
days ; July 4, 1855 + 33 days =s Aug. 6, 1855, Ans. 

3. The first item due in this account is the cash paym^t of 
$ 700, April 1 ; from this date the time is reckoned. 



Due 1856. 

Sept 1, $721 X 158 = 110S18 

Sept 20, 815 X 172 = 140180 

588 X 198 = 118484 
800 X 212 »= 68600 
625 X 258 =: 161250 



Oct 11, 
Oct 80, 
Dec. 15, 
1857. 
Jan. 18, 
•Feb. 28, 
Mar. 25, 



560 X 292 » 168520 
685 X 888 = 228105 
865 X 858 = 180670 



Due 1856. 

Aprill, *700 

Nov. 80, 570 X 248 = 188510 
600 X 110 = 55000 
100 X 177 = 17700 



July 20, 
Sept 26, 

1857. 
Mar. 80, 
April 30, 
lila7 20. 



750 X 868 = 272250 
880 X 894 = 180020 
500 X 414 = 207000 

$ 8450 820480 



$4659 1111122 

1111122 - 820480 = 290642, balance of products ; 
$4659 — $ 3450 = $ 1209, balance of the items ; 
290642 -J- 1209 = 240 days ; 240 days forward from April 1, 
1856 == November 27, 1856, Ans. 

* See note 2, p. 860, National Arithmetio. 

4. In this problem the time is reckoned from the first date in 
the account to the date of each item, it being due from 
date. 



185>6. (^Hme from March 1.) 
Har.l, 986.26 

April 7, 18.15 X 87= 671.55 
June 15, 48.26 X 106 = 5115.56 
July 21, 91.20 X 142 = 12950.40 
Aug. 1, 30.00 X 158 « 4590.00 



9228.86 



28827.51 



1856. (Time from April 1. ) 
Aprill, 948.26 

Bla7 20, 90.10 X 49 = 4414.90 
June 17, 12.60 X 77= 962.50 
July 4, 20.00 X 94 = 1880.00 
July 10, 25.00 X 100 = 2500.00 

9 195.85 9757.40 



23327.51 -^ 223.86 = 104 days; March 1 + 104 days = 

June 18 ; 
9757.40 -h 195.85 = 50 days, nearly ; April 1 + 50 days = 

May 21 ; 
15* 
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13 is tke sTOBfe tne of tke dAit hean bemming dne; 
mul Maj 21 is the sfooi^ time of die credit items be- 
caMng doe: Fnm Maj 21 to June 13 = 23 days = 
diifa cttce between the aTcnge dates; tben the amoont of 
tiie snalkr side. Id5.85 X 23 = 4504^; 4504.55 4- 
28.01 (== 223.86 — ld5.85, balance of tiie acooont) = 
161 dajB nearij ; henee, June 13 (die aTerage date of 
the laiger siie) + 161 dajs = Not. 21, 1856, Ans. 

$223.86 — $195.85 =$28.01, baknee due Noy. 21; $28.01 
~- 1.01 (die amount of $1 from Sept. 21, 1856, to Noy. 
21, 1856) = $27.73, die Gasii Taloe of balance. Sept 1, 
1856, 



» 

,^5. In die adjustment of diis aeooont, die time is reckoned for 
the debit items from the first date ; after ascertaining the 
ayerage time of payment, die 8 months of credit are 
added. 



1866. 
Majl. 
July 7, 
Sept. 11, 
Not. 25, 
Bee 20, 



$800 
760 X 67= £0920 
417 X 138 = 65461 
288X206= 69904 
671 X 238= 133043 



$2886 



299328 



1857. 
Jaa.1, 
•Oct 18, 
M&r. 19, 
April 1, 
May 26, 



$600 

482X290=139780 
760 X 77= 67750 
210 X 90= 18900 
100 X 1^ = 14400 



$2042 



280630 



299328 -i- 2336 =s 128 days; May 1 -f 128 days = Sept. 6, 
1856. 

230830 -7- 2042 = 113 days ; Jan. 1 + 113 days = April 24, 
1857. 

Sept. 6, 1856, is the average date of the debits ; and Sept 6, 
1856 -[- 8 mo. = May 6, 1857, the ayerage time of the 
debits becoming due; April 24 is the ayerage time of the 
credits becoming due. The difference between April 24 
and May 6 is 12 days ; 2042 (amount of smaller side) 
X 12 = 24504 ; 24504 -^ 294 (balance of die account) 



* Doe Oct. 18. 
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=r 83 days ; May 6 (average time of the larger side) + 
83 days = July 28, 1857, Ans. 

Also, wliat will be the value of the balance on Nov. 28, 1857 ? 
$294 is the balance; from July 28 to Nov. 28 are 4 
months; the amount of $294 for 4 months = $294 X 
1.02 = $299.88, Ans. 

6. In this problem, the first item of debits becoming due is that 
of $ 560, on June 1 ; and the first item of credits becom- 
ing due is that of $ 100, cash paid June 20. 



Due June 20, $ 100. 

820x119= 97580 
350 X 79= 27650 
800 X 56 = 44800 
630 X 271 = 170730 
400 X 130 = 52000 
750 X 254 = 190500 
$3850 583260 



Due June 1, $560. 

846 X 71 = 60066 
728 X 111 = . 80808 
400 X 59 = 23600 
560 X 345 = 193200 
600 X 200 = 120000 
500 X 343 = 171500 
$4194 649174 

649174 ^ 4194 = 155 days ; June 1 + 155 days = Nov. 3, 
1856. 

583260 -^ 3850 = 151 days; June 20 + 151 days = Nov. 18, 
1856. 

Nov. 18 — Nov. 3 == 15 days^ the difierence between the ave- 
rage date of the debits and credits becoming due ; 3850 
(the amount of the smaller side) X 15 = 57750 ; 57750 
-7- 344 (the balance of the accoimt) = 168 days. Since 
the amount of the larger side becomes due first, Nov. 3, 
the 168 days must bo counted backward from that date ; 
therefore, Nov. 8, 1856 - 168 days = May 19,1856, 
Ans. 

rhe time from this date to the time of settlement, 12mo. 5da. ; 
therefore, $344 X 1.060| = $364.93, the value of the 
balance. May 24, 1857, Ans. 
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KBT 10 



(Abx. 43t, p. S31.) 

Alfred Hicks tn account with Ksen & Leb. 



1867. 
Doe Jalj 1, $ 156 X l^"^ = 23868 
Feb. 3, igO X 3D1 = 30100 
July 20, 817 X 184 = 42478 
" 30, 162 X 124 = 20088 
May 15, 100 X 200 = 20000 

1858. 
Jan. 10, JOO X 

$835 
213 



«« 



<« 



« 



<« 



Ci 



40 



4000*. 



6)140534 



23.422 



1857. 

Dae Feb. 1, $ 120 X 303 = 86860 

« July 20, 420 X 134 = 66280 

" Nov. 1, 300 X 30 = 9000 

" " ^' 50X 80= 1600 
1858. 

Feb. 20, 213 X 81 = 17253* 



(« 



$890 
100 

$990 



6 )120398 
20.065 



$lo48 

g 1048 — $ 990 == $ 58 = balance of items. 

$ 23.422 — $ 20.065 = $ 3.36 = balance of interest. 

$58 -f. $3.36 = $ 61.36, balance due Dec. 1, 1857. 

* Theee products beooming due after settlement, are transferred eaoh to 
its opposite side ; but the items themselyes must be added in their own 
places. 



4. In finding the balance of this 
from the date of each item, 



aeoonnt, the time is reckoned 
since it is due from date. 



$200 X 264 = 


52800 


$ 300 X 248 = 


74400 


300 X 198 = 


59400 


350 X 222 — 


77700 


250 X 181 = 


45250 


400 X 205 — 


82000 


600 X 175 = 


105000 


320 X 144 — 


46080 


400 X 125 = 


50000 


600 X 109 = 


65400 


500 X 103 = 


51500 


100 X 95 = 


9500 


100 X 69 — 


6900 


200 X 52 = 


10400 


120 X 14 — 


1680 


150 X 25 = 


3750 



$2470 



372530 



2420 



369230 



372530 — 369230 = 3300 ; 3300 -f- 6000 = $ 0.55, 
ance of interest at 6 per cent. ; $ 0.55 -r- 6 = $ 0.09^ ; 
$ 0.09^ X 7 = $ 0.64, balance of interest at 7 per cent. ; 
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Items of debit, $ 2470 Balance of items, $ 50 

Items of credit, 2420 Balance of interest, 0.64 

Balance of items, $50; Bal. due Mar. 25, 1857, $50.64, Ans. y 



ACCOUNTS OF STORAGE. 
(Abt. 441, p. S8S.) 

2. lo57. ehestB. da. prod. 

May 16, Reo. 4560 X 14 = 63840 
« 30,DeKv. 564 

Bal. 3996 X 2 = 7992 
June 1, Deliv. 904 

Bal. 3092 X 38 = 117496 
July 9, Deliv. 1000 

Bal. 2092 X 25 = 52300 
Aug. 3, Deliv. 1500 

Bal. 592 X 13 = 7696 



" 16,DeUv. 592 30)249324 



Chests chargeable for Imo., 83108 
8310.8 X $0.03 = $249.32,4, cost of storage, Ans. 

3. » 1857. Bales. da. prod. 

Jan. 1, Rec. 2310 X 15 = 34650 
« 16, " ^120 

2430 X 16 = 38880 
Feb. 1, Rec. 300 

2730 X 11 = 30030 
Feb. 12, Deliv. 1000 

1730 X 17 = 29410 
Mar. 1, DeUv. 600 

1130 X 33 = 37290 
Apr. 3, Deliv. 400 (carried forward). 



( 
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Apr. 3, Deliv. 400 (brought forward). 

730 X 7 = 5110 
Apr. 10, Deliv. 312 

418 X 21 = 8778 

May 1, In store, 418ba. 30 )184148 

Bales chargeable for 1 month, 6138 

6138 X $0.05. = $ 306.90, cost of storage up to May 1. 



MISCELLANEOUS EXAMPLES. 

(Paob 838.) 
1. The ratio of $1120, A's gain, to $3500, A's stock = ^fj 



= A. 



The ratio of $ 880, B's gain, to $ 2200, B's stock = j^%% = 

The ratio of $1200, C's gain, to $2500, O's stock = ^|g* 

= if 
a — A = A == *^® S^^^ ®^ 2mo., B's time more than A's; 
3^ : ^ : : 2mo. : 8mo., A's time; 8 -j- 2 = lOmo., B'b 

time ; 
^ : ir '' ^°^^' • 12mo., O's time, Ans. 

2. $540 + $660 = $1200; $540 -r- 1200 = 45ct8. on $1; 

$ 15000 X .45 == $ 6750, paid by the bankrupt ; then, 
$ 15000 — $ 6750 = $ 8250, Ans. 

3. $64.5(1— $1.50 = $63^ A's property tax; $50.60- 

^ 1.50 = $ 49, B's property tax ; $ 63 -^ .007 = $ 9000, 
A's property; $49 ~ .007 = $7000, B's property, Ans. 

4. $ 20 + $ 30 + $ 150 = $ 200, total expenses ; $ 200 - 

$ 50 = $ 150, raised by tax ; $ 150 H- .03 = 5000, dajs 
of attendance, Ans. 

5. Kimball's whole loss was made up mimts a 5 per cent, tax on 

his share of the cargo; therefore, $7000 X .05 = $350, 
Ans. 
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6. $ 50 for 4mo. is $ 1 for 200mo. ; and $ 100 for 8mo. is $ 1 for 
800mo. If, then, $ 1 is to be paid in 200 + 800 = 1000 
months, $ 150 should be paid in jirs of lOOOmo. = i^^jP- 
= 6|mo. It appears, then, that $150 is paid 6|mo. 
before it is due. The question now is, In how much less 
than lOmo. should the $250 be paid? As we have before 
shown that $ 1 is to be paid in lOOOmo., $ 250 should bo 
paid in ^^^ of lOOOmo. = 1000 -r- 250 = 4mo. We 
find, then, that the time in which B is to pay A is 4mo. less 
than it otherwise would have been, on account of A's mak- 
ing present payment. We therefore subtract 4mo. from 
10, and find the true answer ; thus 10 — 4 = 6mo., Ans. 

OPERATION. 

50 X 4 = 200 
100 X 8 = 800 



150 150)1000(6|mo. 
1000 

150 X 6| = 1000 -h 250 = 4mo. 
10 — 4 = 6mo., Ans. 

(7.) 

i = T^Z T^ + A + 1^ + A = if 

i = ^x 6 = if il + i! + M = ig 

i = A X 8 = if is -^ il = 5Hmo. = 

-^ = y3^ X 12 = f i 5mo. 25da., Ans. 

8. $ 2000 + his services are worth $ 800 per year ; but $ 4000 

-{- his services are worth $ 1100 per year ; therefore, 
$ 2000 are worth $ 300 per year ; hence his services with- 
out the $2000 are worth $800 — $300 = $500, Ans. 

9. $100 X 4 = 400 3600 -^ 400 = 9mo. for $400 ; 
$ 100 X 8 = 800 200 : 400 : : 9 : 18mo. for $ 200 ; 
$ 200 X 12 = 2400 that is, $ 200 running 18mo. is 
$400 3600 equal to $ 400 running 9mo. If 

now 18 be divided into two parts, 
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one of whidb shall be twice as great as the other, we haye 12 
and 6 ; hence, if one note of $ 200 ron 12mo., and the 
other note of $200 run 6mo., it will be equivalent to 
$200 in 18mo., or to $400 in 9mo. ; therefore, in 6mo. 
and 12mo., Ans. 

10. The question inyolved in this problem is, In what time will 
the interest of $360 be $8.78; $360 X .06 = $21.60, 
interest of $360 for ly. ; then, 3.78 -*- 21.60 will be the 
time in years (Art. 360) = ^^ = ^j, = 2.1mo. 
=s 63da., Ans. 



INSURANCE. 
(Abt. 4453 p. 335.) 

2. $ 896 X .12 = $ 107.52, Ans. 
8. $17289 X .01 J = 216.11 J, Ans. 

4. $35000 X J X .03 J = $682.50; and $75000 X S X 

.02 J = $1250; $1250 + $682.50 =$ 1932.50, the 
amount of premium, Ans. 

5. The loss was what the insurance cost ; therefore, $ 3675 X 

.04 J = $179.15g, the premium; $ 179.15 §-f $1, the 
cost of the policy = $180.15§, Ans. 

6. 690.90 -5- 9870 = .07, Ans. 

7. .044 + .03 J 4- .04| + .05 + .05 J = .23J ; $47600 X 

.23j = $ 11007.50, Ans. 

(Art. 446, p. 336.) 

2. $26250 -T- .87 J = $30000, Ans. ^ 

8. $6370 -^ .98 = $6500, Ans. 

4r In this problem the rate per cent, and interest are given, by 
which to find the principal; then (Art. 358), $50-7- .01^ 
= $4000, Ans. 

6. As the policy is 10 per cent, of $ 600, the property must be 
90 per cent, of $600; therefore $600 X .00 = $540, 
Ans. 
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6. 1.00 — .03 == .97 ; $1000 -^ .97 = $1030.927+ 
1.00 - .05 = .95 ; $1030.927 H- .95 = $1085.187-| 
1.00 — .06 = .94 ; $1085.187 4- .94 = $1154.454+. 
1.00 — .07 = .93,; $1154.454 -^ .93 = $1241.348+ 
Ans. ^ 



LIFE INSURANCE. 
(Art. 454, p. 340.) 

2. $ 8000 X .0114 =• $91.20, Ans. 

3. $78000 X .0491 = $3829.80, Ans. 

4. $2000 X .0088 = $17.60, Ans. 

5. $12000 X .0373 = $447.60, the annual premium; the 

insured died in the third year, so that this premium was 
paid for three years; therefore, $447.60 X ^ = $1342- 
.80, and $12000 — $1342.80 = $10657.20, Ans. 

6. 80y. — 50. = 30y., for which the annual premium was 

paid; $5000 X .046 = $230; $230 X 30 = $6900, 
the amount of premiums paid; therefore $6900 — $5000 
= $1900, Ads. 

7. The number of years the premium is paid is 4 ; 
$4000 X ^S = $208, the annual premium ; 

The interest of $1 for 4y., and 3y., and 2y., and ly., is re- 
spectively .24 + .18 + .12 + .06-= .60; and $208 X 
.60 = $124.80, the amount of interest; $208 X 4 = 
$832, the amount of premium; $124.80 +$832 = 
$956.80; then, $4000 — $956.80 = $3043.20, Ans. 

8. $ 10000 X .02 = $ 200, the annual premium. 

The last annual premium paid is not charged with intei-est ; 
to shorten the work, we take the amount of $ 1 at ^com- 
pound interest &om the table, for the periods of lly., and 
lOy., and 9y., etc. ; these added together give $ 15.869- 
947, which is the sum of the amounts of an annual pre- 
mium of $ 1 for lly. ; a premium of $ 200 will be 200 
16 



182 KST TO 

times this = $ 15.869947 X 200 = $ 3173.9894 ; to 
this add the premium for the 12th jear, which is not 
chargeable with interest ; $ 3173.9894 + $ 200 = $ 33- 
73.9894 ; and $ 10000 — $ 3373.9894 = $ 6626.01, 
Ans. 

NoTB. — The woi^ of this problem mi|^t be much shortened by referring 
to the table of AnnnitieB later in the book. 



CUSTOM-HOUSE BUSINESS. 
(Abt. 4M, p. 343.) 

2. 84350 X .08 = $348, Ans. 

3. $7890 X .15 = $1183.50; $1183.50 X .19 = $224- 

•865, Ans. 

4. 986 X 4.84 X 24 = $ 1145.3376, Ans. 

5. 112.50 -5- 750 = 15 per cent, Ans. 

6. 60 X .05 X 70 = 3990fr., value of champagne; 
36 X .95 X 35 = 1197fr., value of port ; 

50 X (31 — 1) X 4 = OOOOj fr., value of sherry ; 

11187 
11187 X .30 = 3356.1fr. duties ; 3356.1 X .18^ = 
$ 624.2346, Ans. 

7. $53.76 ^ .08 == $672; 60 X (112 — 12) = 60001b.; 

$672 -r- 6000 = 11^ ctB., Ans. 

8. 40 X 63 X .98 == 2469.6gal. molasses charged with duty; 
24 X 400 X .90 = 86401b. sugar charged with duty ; 

2469.6 X 3x 10 X .24 = $ 177.81 

1 X 5 X .24 = 103.68 

2 X .08 = 41.60 
7 X .30 = 861.00 

$ 1184.09, Ans. 

9. 270 X $50 = $13500; $16740 ^ $18500 = $3240; 

8240 -f- 18500 = .24, Ans. 
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1 

10. Whole invoice $ 20560 

3000 X .04 = $ 120.00 
4200 X .08 = 336.00 
2100 X .15 = 315.00 
6000 

15300 



Bal. of invoice $ 5260 X .30 = 1578.00 

$2349.00, Ans. 

11. 10 X 40x AX. 24 = 24 £. 
200 X 5*0 X .19 = 7.6 £. 

100 X ~ X .15 = 1.875£. 

60 X .04 == 2.4 £. 

35.875£. X 4.84 = $ 173.635, 

[Ans. 

12. 32 X 32 = 1024yds.; $122.88 4- .24 = $512, invoice 

value of the cloth ; $ 512 -H 1024 = $ 0.50 per yard ; 
$512 + $122.88, the cost of duties, + $40.96, other 
charges, = $ 675.84 ; $ 675.84 -^ 1024 = $ 0.66, cost per 
yard, Ans. 



COINS AND CURRENCIES. 
(Art. 47O9 p. 348.) 

3. 46£. 16s. 6d. =46.825£.; 46.825 -h f = $117.06J, 

Ans. 

4. 1032 X i = 387£., Ans. 

5. 515.70 -=- 4 = 128.925£. ; 128.925£. = 128£. 18s. 6d., 

Ans. 

6. 160.50 X .183^ = $29,853, Ans. 

7. 728.41 ^ 4.84 = 150f|i£. = 150£. 9s. llTVT<i-> Ans. 

8. 12£. 12s. = 12.6£. ; 12.6 4- ^ = $54, Ans. 
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9. 128£. 18s. 6d. = 128.925£.; 128.925 X 4 = $515.70, 
Ads. 

10. 740.45 X 0.75 = $555.33|, Ans. 

11. 46£. 16s. 6d. c= 46.825£. ; 46.825 4- f = $117.06^; 

117.06J X A = 35.118|£. = 35£. 2s. 4Jd., Ans. 

12. 151 X 1.12 = $169.12; 169.12 -^ .10 = 1691.2 reals 

plate, Ans. 

13. 1000 X 1.06 = $1060 ; 1060 -=- 18^ = 5698|| francs, 

Ans. 

14. 30 X 30 X 15 = 13500s. sterling = 675£. ; 675 X 4.84 

= $3267 ; 3267 -^ 4 = 816.75£. = 816£. 15s. Canada 
currency, Ans. 

15. 410 X *B0 = $ 328 ; 328 -^ .69 = 475f $ thalers, Am 



EXCHANGE. 
(Abt. 49S, p. 354.) 

2. $1950.50x1.004 =$1955.37, Ans. 

3. $2000 X 1.005 = $2010, Ans. 

4. $ 1744.40 -^ .98 = $ 1780, face of draft, Ans. 

5. $ 600 X .39 = $ 594 ; $ 594 — $ 6.80 (the interest of $600 

for 63 days) = $ 587.70, Ans. 

6. $9256.40 X 1.00| = 9291.11 ; $9291111 - $50.91 (the 

interest of $ 9256.40 for 33 days) = $ 9240.20, Ans. 

7. Find the value of $ 1 at g per cent, premium, and interest 

off for 33 days at 6 per cent. ; $ 1 X LOOg = $ 1.00376 ; 
$1.00375 — $0.0055 = $0.99825, the value of $1 by 
the conditions of the question ; hence, as $ 0.99825 is to 
$1, so is $9240.20 to that sum of which $9240.20 is 
the value or yield ; therefore, $ 9240.20 -f- .99825 = 
$9256.39+, Ans. 

8. The yield of $ 1, by the conditions of the question, is $ 0.982 ; 

then, $1190.184 -^ .982 = $1212, Ans. 
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(Art. 499, p. S57.) 

3. 3676 4- 5^^ = $ 706.92^, Ans. 

4. 3000{g X 0.35 = $1050.21 J, Ans. 

5. 81727.75 -^ 4.867 = 16792.223£. = 16792£. 4s. 5jd., 

Ans. 

6. 79000 X .186 = $14694, the par value of 79000 francs; 

$ 14694 — $ 14400.12 = $ 293.88 ; 293.88 -h 14694 = 
.02, Ans. 

7. 5763.75 X 0.74 = $4265.175, Ans. 

8. 550.66 -H 1.10 = 500^^ mDlreas = 500 millreas 600 reas, 

Ans. 

9. 10000 -^ .68 = 14705IJ thalers = 14705 thalers 26 

groschen 5|^ pfennings, Ans. 

10. 400^1 X 1.06 = $424,265, Ans. 

11. 300 thalers 20 groschen pfennings = 300.6|| thalers ; 

300.6|5 X .69 = $207.47|i, Ans. 

12. 5694 -5- .40 = 14235 rupees, Ans. 

13. 615.60 -^ .80 = 769.5 ducats = 769 ducats 5 carlini, 

Ans. 

14. 7300 -H 1500 == $4.86§ ; 4.86§ - 4.44| = .42§ ; .42f -^ 

4.44| = .09 J, Ans. 

15. 868£. 17s. 6d. = 868.875£. ; 868.875x23.60 = 20505.45 

francs = 20505 francs 45 centimes, Ans. 

16. 2640 -r- .18 = 14666.661 lire = 14666 lire 66§ centesimi, 

Ans. 

17. 17280 4-.186 = 92903/^ francs; 92903^ — 88128 = 

4775 /x ; 4775y\ -^ 88128 = 5jf|^ per cent., Ans. 

18. English money at 8J per cent, premium = 4ya x 1.085 = 

^ = $ 4.82f ; 17000 X 4.82| = $ 81977.777, An& 
16* 
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ARBITRATION OF EXCHANGES. 

(A&T. 504, p. 361.) 

(2.) 
Im. = 5.95fr. 

~ 5.20fr. = $1 

$3500 = m. 

1 X 5.20 X 3500 



1 X 5.95 
823|^ reas, Ans. 



= 3058.823-rV millreas = 3058 millreas 



(3.) 



BXCHANOR DIRECT. 



BXCHANGB THROUGH PARIS. 



$4| = 1£. 
2000£. = $9777.777 



1 = 5.20fr. 
24fr. = 1£. 

2000£.=: $9230.769 

BXCHANGK THROUGH HAMBURG. 

$0.35 = 1 mar. banc. 

13Jm. b.= 1£. 



2000£. = $ 9625. 
ExchaDge through Paris is better than exchange direct bj 
$547,008 ; and better than exchange through Hambui^ 
by $394,231. 

4. $5000.00 

12.50, ^ per cent, discount added ; 

$5012.50, exchange value of $5000 at New Orleans, to be 

paid in New York ; 
$ 5012.50 

25.0625, i per cent, of $ 5012.50 subtracted ; 

$4987.4375, exchange value of $5012.50 at St. Louis, or 
New Orleans. The exchange being made 
through New Orleans, $4987.4375 in St. Louis will pay a 
debt of $ 5000 in New York ; $ 5000 X 1.015 = $ 5075 
^ the amount that must be paid by direct exchange ; 
therefore, $ 5075 — $4987.4375 == $ 87.56f An.«. 
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5. $4.84|=1£. 

1£. = i^ thalers. 
9760th. =$6698.25+; $6698.25x1.005=$ 6731.74+ 

[Ans. 

6. $0.34 =1 mark banco. 

2j^m.b. == 1 ruble. 
=$^650. X 

— — = 764}f rubles = 764 rubles 70|^ kopecks, 

.o4 X ^i 

^ [Ans. 

7. By the question, $1 on Boston = $1.00^ on Philadelphia, 

by direct exchange; and $ 1 on Boston = $ 1 on Chicago, 
and $ 1 on Chicago = $ 0.98 on Philadelphia ; conse- 
quently, $ 1 on Boston == $ 0.98 on Philadelphia, by cir- 
cuitous exchange ; therefore, exchange on Boston through 
Chicago is better than direct exchange by the difference 
between $1.00^ and $ 0.98 = 2^ per cent., Ans. 



8. 8 guilders = 1 Amsterdam ell, 

1 ell =U = iJ^-y and 

8 guilders = $ 8.20, and 

$3.20 = fyd., or $4.26| =lyd. 

3 J thalers = 1 Berlin ell, 

1 ell = ggi = JJyd., and 

^ thalers = 3J X .66 = $2.31, 
$2.31 = JJyd., or $.3.26^ = 1yd. J 



' Amsterdam. 



Berlin. 



1£. = $4.86| ; ii of $4.86f = $3.65, ) 

$ 3.65 = 1yd., bought in England. ) England. 

Therefore, Berlin is better, for the purchase than Amster- 
dam or England, by the difference between $3.26^ and 
$4.26 1 , or $3.65 respectively. 
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(9.) 

$4.80 = 1£. 

IX. = 2b\ finmcfl. 
7000 francs = $ 

(10.) 

1£. = 18^ goilders. 
Ig. = 2^ firanca. 
— firancs = 1000£. 

13| X 2i X 1000 ^ 29333 J fo^^. 29333J — 146| (J per 

cent oommiflson) = 4186} whole gain ; 4186| ^ 25000 
(1000£. X 2^ = 2^000 francs) =16f | gain per cent, Ana. 



ALLIGATION. 

(Akt. 5M, p. 363.) 

(2.) (3.) 

$1.00x19 = $19.00 22x3 = 66 

.66 X 40 = 26.40 20 x 3 ==60 
.50 X 11 = 5.50 6) 126 

70) $50.90 21, Ans. 

$0,727 J, Ans. 

(4.) 
70 X 20 = $ 14.00 
60 X 15 = 9.00 
40 X 80 = 32.00 

115) 55.00 



$0.47^1, Ans. 
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40 loss. 



(Art. 509, p. 865.) 

(2.) 
C Ibu. at 45, gain 35 ) 
80 J Ibu. at 75, gain 5 i = ^^ ^''' 
\^ Ibu. at 10 0, loss 20 = 20 loss 

Ibu. at 100, loss 20 = 20 loss 
Ibu. of barley, Ibu. of rye, and 2 of wheat, Ans. 

(3.) 

fl of 24, loss 4) , 

. 1 of 23, loss 3i-^^^- 

20 I 1 of 19, gain 1 ) ^ . 

1 ^i;; • R [ = 6gain. j 

lof 15, gain5 ) < = 7 gain. 

1 of 19, gain 1 =1 gain ^ 
1 part of 24, 1 of 23, 1 of 15, and 2 of .19, Ans. 

(4.) 

' 1 gal. at 0, gain 75 ) 
1 gal. at 60, gain 15 1 = ^^ sain. 

1 gal. at 80, loss 5 

1 gal. at 120, loss 45 J- = 90 loss. 



75 



8 gal. at 80, loss (8 X 5) 40 
1 gal. of water, 1 of 60 cts., 1 of 120 cts., and 9 of 80 cts, Ans. 

(Abt. 510, p. 366.) 

(2.) 
20 at 0, 2000 gain = 2000 gain. 

100 -{ 1 at 175, 75 loss ^ 

1 at 125, 25 loss 

^ ^^r ..^r , Y = 2000 loss. 

19 at 175, 1425 loss ( 

19 at 125, 475 loss 

20 gallons of each price, Ans. 
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(3.) 

] 10 at 170, gain 200 S ®^ 

190 I 4 at 220, loss 120 % 

} lat200, lo« 10 ( = 210 Iocs. 

8 at 200, Ion 80 ) 
9biidiel8at$2.00; 1 bushel at $ 1.80, Ana. 

1 at 8, gain A\ \ 

3 at % gain 9J V = 22^ gain. 

4 atlOJ, gain 8 ) 
1 at 13, loflB i^ 
6 at 13|^, loBB 6 
1 at 14, loss H }.= 224 loss. 

41 at 13, loss 2| 
8 at 14, loss 12 
Ans. lib. at 8 cte., d^lb. at 13 cts., and 91b. at 14ct8. 

(5.) 
^Q ( 10 of 58, loss 80 =80 loss. 

( 1 of 45, gain 5 J _ gQ gain. 
15 of 45, gain 75 ) ^ 

Ans. 16 bushels of barley. 

(Abt. 511, p. 367.) 

(2.) 
f 1 at 8, gain 7 ^ 

1 at 10, gain 5 > = 15 gain. 
1 1 at 12, gain 3 ) 

1 at 20, loss 5 ) 

(^ } = 15 loss. 

2 at 20, loss 10 ) 

l + l-|-14-3 = 6; sugar at 8, 10, and 12 cents, will be 
each 1 part in 6 ; and sugar at 20 cents will be 3 parts 
in 6 ; J of 200 = 33Jlb. of 8, 10, and 12 cents ; g of 200 
= 1001b. of 20 cents, Ans. 
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(3.) 
f lObu. at 1.70, gain 2.00 == 2.00 gain. 
1.90 \ 4bu. at 2.20, loss 1.20 j 

( 8bu. at 2.00, loss 0.80 j == "^'"^ ^"^ 
10 4- 4 + 8 = 22bu. ; 48 — 22 = 26bu. Then, as the 
gain on Ibu. at $1.80 equals the loss on Ibu. at $2.00, 
i of 26 = 13bu. = the quantity at $ 1.80, and 13 + 8 
= 21bu. = the quantity at $ 2.00, Ans. 

(4.) 
51b. = 60oz. ; 5oz. at 22 carats give a loss equal the gain 
on the 6oz. at 18 carats; and 6 -j- 5 = lOoz. ; 60 — 10 
= 60oz. Then, 

{loz. at 15, gain 5 ) q • 
loz. at 17, gain 3*j == ^ S*"^ 
4oz. at 22, loss 8' =8 loss. 
l + l-j-4 = 6j ^of50 = 8Joz. = the quantity at 15 
carats, and at 17 carats ; and |^ of 50 = 33^oz. ; 33| -f" 
5 == 38|oz. = the quantity at 22 carets, Ans. 

(5.) 
As 20 animals were bought for $ 20, the average price of 
them was $ 1.00. 

2 sheep at 400, loss 600 ) 

> = 900 loss. 

1 sheep at 400, loss 300 ) 

1 lamb at 50, gain 50 ' 

1 kid at 25, gain 75 

— I ; }■ = 900 gain. 

1 kid at 25, gain 75 

14 lambs at 50, gain 700 ^ 

Ans. 3 sheep, 15 lambs, 2 kids. 

MISCELLANEOUS EXAMPLES. 

(Page 368.) 

(1.) 
g-i ( 9 at 80, gain 157^ 

*( 1 at 120, loss 22J) ^^^, , 

z — 7:^7-7 — 7::r f = 1^7i loss. 

6 at 120, loss 135 ) ^ 

6 + 1 = 7 men at %\.^Q, km. 



192 KET TO 

2. 5000 rix dollars 12 skillingB = 5000| rix doUars ; 5000^ 
X 1.06 = $ 5300.265, Ans. 

8. If Sanford remits the amoant, he bays a bill at Liyerpod 
on New Orleans, and pays 10 per cent, premium ; but if 
Lassale at New Orleans draws on Liverpool for the 
amount, he receives the amoant at only 8 per cent, pre- 
miam ; therefore the difference is the difference between 
1£. at 10 per cent, premium ($ 4.88§) and 1£, at 8 per 
cent, premium ($ 4.80) == $4.88| — $ 4.80 = $ 0.08|, 
and this difference multiplied by 1500^ ; then $0.08| X 
1500| = $ 133.40, Ans. 

4. $ 1.56 is a gain of 20 per cent. ; therefore $ 156 -^ 1.20 = 
$ 1.80, the actual value of the mixture ; hence, 



jgQ ( 17 at 126, gain 68. 
( 7 at loss 68. 



That is, 7 gallons cost so much that the loss, when sold at 
130, was 68; then 68 -h 7 = 9^ots. loss per gallon; 
and $1.30 + $0.09f == $1.39^, Ans. 

5. 100 ounces 20 tan 10 graini = 100.68^ ounces ; 100.68} 

X 2.40 = $241.64 -^ .16 = 1510.25 lire = 1510 
lire 25 centesimi, Ans. 

6. 20 U. S. gal. = 1 eimer of Sweden. 

3 eimers of S. =4 eimers of Trieste. 
24 eimers of T. = 9 ahms Danish. 
33 ahms D. =5 carri of Naples. 
12carriofN. = U. S. gal. 

^'^/'^^\^^ = 3ieBgal.; 3168 X *0.80 
1X4X9X5 ^ ' "^ ^ 

(value of 1 ducat) = $ 2534.40, cost of 12 oarri of wine. 
Again, 

20 U. S. gal. = 1 eimer of Sweden. 
3 eimers of S. == 4 eimers of Trieste. 
170 eimers of T. = U. S. gal. 
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20 X 3 X 170 



=2560gal. ; 2560 X $0.84 J (the value of 



1X4 

1 florin 45 kreutzers in U .S. money) =r $ 2164.31^, cost of 
170 eimers of Trieste ; hence, 12 carri of wine will cost 
$2534.40 - $2164.31 J = $370.08| more than 170 
eimers of Trieste of wine, Ans. 

7. 60s. = 3£. ; 3 X 4.80 = $14.40 ; $14.40 -^ 8.25 (bu. 

in Iqr.) = $1.74j6j, the limited cost of a bushel delivered 
in Liverpool ; this sum less the freight will be the li^iited 
cost of a bushel in Baltimore ; 12d. = ^^ of 1£., of 
$4.80 = $0.24; then, $1.74^ — $0.24 = $1.50^, 
Ans. 

8. 87 -T- 1.16 = 75 cts., the actual value of the mixture. 

Since there is a difierence of 12 cts. per pound in the two 
ingredients of the mixture, 11 pounds cancels eleven parts 
of the difference, and the 5 pounds cancels five parts of 
the difference ; therefore, ^ J of 12 (the amount cancelled 
by the 11 pounds) must be deducted from 75 in finding 
the value of the 5 pounds per pound ; 75 — |^ of 12 = 
66| cts., the value of each pound of the 5 pounds ; 75 -j- 
, ^^ of 12 = 78| cts., the value per pound of the 11 
pounds, Ans. 
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4. 




1.77482393+. 


2. 




2.5298+. 


5. 




19.3132079+. 


3. 




1.41421+, 


6. 




2.98831,055-. 



3. 
4. 
5. 
6. 

7. 
8, 



EXTRACTION OF THE CUBE ROOT. 



(Aet. 529, p. 383.) 



426. 


9. 


?. 


10. 


4.39. 


11. 


379. 


12. 


392. 


13. 


.899. 


14, 



478. 

H 

if 

327 

4968 
7583, 
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(Art. 530 


1, p. 383.) 






1. 


1.2599+. 3. 




1.442249+ 


2. 


2.2239+. 


4. 2 


.08008382301904+. 


EXTRACTION OF ANY ROOT. 






(Art. 532, p. 384.) 






(2.) 


(3.) 




(4.) 


*3)998001 


*2)262144 




*3)43046721 


3)332667 


2)131072 




3)14348907 


*3)110889 


2)65536 




3)4782969 


3)36963 


*2)32768 




3)1594323 


*3)12321 


2)16384 




*3)531441 


3)4107 


2)8192 




3)177147 


*37)1369 


*2)4096 




3)59049 


37)37 


2)2048 




3)19683 


1 


2)1024 




=^3)6561 


3 X 3 X 3 X 37 


= 999, *2)512 




3)2187 


- 


[Ans. 2)256 




3)729 




2)128 




3)243 




*2)64 




*3)81 




2)32 




3)27 


b 


2)16 




3)9 




*2)8 




3)3 




2)4 




1 




2)2 3 


X3 


X 3 X 3 = 81, 






1 




[Ans. 



2X2X2X2X2X2 = 64, Ans. 
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(5.) 




(6.) 


•3)14348907 




*5)11390625 



3)4782969 
3)1594323 

3)531441 
3)^77147 
♦3)59049 

3)19683 
3 )6561 

3)2187 

3)729 

*3)243 
3)81 

3)27 

3)9 

3)3 

T 



5)2278125 
5)455625 

5)91125 

5 )18225 

5)3645 

*3)729 

3 )243 

3)81 

3)27 

3)^ 
3)3 

1 . 

o X '^ = 1'^, Ans. 



3 X 3 X 3 = 27, Alls. 




3 

8 

6 
8^ 

90 
j4 
94 
_4 

98 
4 

i020 
6 

1026 
6 

1032 





9 

9 
18 



HORNER'S METHOD OF EXTRACTING ROOTS. 

(Art. 53S, p. 887.) 
(3.) 

41673648663(3467, Ana. 



27 



2700 
376 

3076 
392 

346800 
6156 

852956 
J6192_ 

35914800 
72709 

35987509 



14673 
12804 

2369648 
2117736 



251912563 
251912663 



(Brought up.) 

1032 
6_ 

103§0 





3 9 



(4.) 

43614208(362, 
27 [Ann. 



(Carried up.) 10387 



3 
8 - 


9 
18 


16614 
15875 


6 
3 


2700 
476 


739208 
739208 


90 
5 


3176 
600^ 




96 
5 


367500 
2104 




100 
5 


369604 




1050 
2 







1052 
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(5.) 









1.05(1.01( 


1 


1 


1 


1 


1 


50000 


1 


2 


30301 


2 


30000 


19699 


1 


301 


18468 


300 


30301 


1231 


1 


302 


929 


301 


30603 


302 


1 


18- " 


279 


302 


3078 


23 


1 


18 


22 


303 


a096 


1 
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4 


16 


64 


256 


184528125(45, Ana 
1024 


4 
4 


16 
32 


64 
192 


256 
1024 


82128125 
82128125 


8 
4 


48 
48 


256 

384 


12800000 
3625625 




12 
4 


96 
64 


640000 
85125 


16425625 




16 
4 


16000 
1025 


725125 






200 
5 


17025 









17» 
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(7.) 





8 



9 

9 
18 



27 

27 
81 


100(3.162278, Ana. 
81 


8 
8 


190000 
113521 


6 
8 


27 
27 


108000 
5521 


7647900 
7360080 


9 
8 


5400 
121 


113521 
5643 


287820 
252672 


120 

1 


5621 
122 


1191640 
85040 


35148 
25294 


121 

1 


6643 
128 

6766 
74 


1226680 
86484 


9854 
8853 


122 

1 


1262164 
120- 


1001 
1012 


128 

1 


6840 

74 

6914 
74 


126336 
120 




124 

• • 


126466 
1- 





6988 12647 

(8.) 




5 



25 



125 


5 
5 


26 
60 


126 
375 


10 
6 

16 
6 


76 

76 

160 
100 


600 
760 

1260000 
187693 


20 
6 


26000 

1799 
1 


1487698 
200629 


260 

7 


26799 
1848 


1688122 
213808 


267 

7 


28647 
1897 


1861980 
292- 


264 

7 


80644- 
1946 

82490 

• • 


18812 
292 


271 

7 


19104 
292 



6661(6.7996466, 

625 3125 [AnflL 

626 343600000 
2600 289192067 



31260000 64407943 

10063161 49026772 

41313161 6382171 

11466864 6073030 



62780006 309141 

169308 - 282765 

6447308 26386 

171986 22624 



6619244 3762 
1746- 3394 



663670 368 

1746 339 

666416 29 
10- 



278 19896 66661 
7 " * 10 

285 66661 
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APPLICATION OF POWERS AND ROOTS. 

(Page 892.) 



1. V 141376 = 376, Ans. 

2. 1760 X 9 = 15840; Vl^MO = 125.857+ feet, Ans. 

3. 144 X 144 = 20736 ; 64 X 64 = 4096 ; 20736 — 4096 

= 16640 ; V 16640 = 128.99+ feet, Ans. 

4. 20 X 20 = 400; 16 X 16 = 256; 12 X 12 = 144; 400 

+ 256 + 144 = 800 ; V^OO = 28.28+ feet, Ans. 

5. 40 X 40 = 1600 ; 1600 ^ 4 = 400 ; a/400 = 20 rods, 

Ans. 

6. 60 : 90 : : 66^ = 4356 : 6534; \/6534 = 80.83+ rods, 

Ans. 

7. 2h. : 3h. : : (|)2 ^ ^% = .5625 : .84375 ; V.84375 = 

.918+inch, Ans. 

8. 22 = 4 : 1.52 = 2.25 : : 50m. : 28m. 7Jsec., Ans. 

9. 4 X 4 X 3 = 48 : 6 X 6 X 2 = 72 : : 4h. : 6h., Ans. 

10. 40 X 90 = 3600 ; a/3600 = 60, Ans. 

11. 314 X 20 = 625 ; />/^25 = 251b., Ans. 

12. 2:3:: 2400 : 3600; V 3600 = 60 trees in length. 3 : 

2 : : 2400 : 1600; a/ 1600 = 40 trees in breadth. 60 

— 1 = 59x7 = 413; 40—1 = 39x7=273; 413 
X 273 = 112749 square yards, Ans. 

13. 50-^-2 = 25; 25^ = 625; 625—600 = 25; a/25 = 

5 ; 25 + 5 = 30 years the older; 25 — 5 = 20 years 
the younger, Ans. 

14. 128 X 128 = 16384 ; 72 X 72 = 5184 + 16384 = 

21568; a/ 21568 = 146.86+ miles, Ans. 

15. 100 X 100 = 10000 ; 70 — 5 = 65 ; 65 X 65 = 4225 ; 

10000 — 4225 = 5775; V 5775 = 75.993120+ ; 80 
X 80 = 6400 ; 50 — 5 = 45 ; 45 X 45 = 2025 ; 6400 

— 2025 = 4375 ; a/ 4375 = 66.143782+ ; 75.993420 
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16. 



+ 66.143782 =i 142.137202 X 142.137202 = 20202- 
.984192388804; 70— 50 = 20 ; 20 x 20 = 400 ; 20202- 
.984192388804+400=20602.984192388804; V20602- 
.984192388804 = 143.537306+ feet, Ans. 

VIO == 4; 44 + 4 =r 48; 48 -^ 2 = 24. the larger num- 
ber; 44 — 4 = 40 ; 40 -s- 2 = 20. the smaller, Ans. 
jf 17. Let A B represent the. height of the tree, E the top of the 

stomp, the point on which the top of the 

tree will fall. As the tree will rest on the 

stomp, it is evident that A E will be eqnal 

to C E. By drawing D E at right angles to 

A C, it is evident that A J) will be eqoal to 

D C ; that is, the line A C is bisected in J) ; 

therefore we have two similar triangles, A B 

C and A D E. This is evident from the fact 

that each of these triangles has one ri^t 

angle, and that the angle A is common 

to both triangles. Therefore, as A B is to A C, so is A D to 

A E. If, then, we take A E from A B, the remainder, E B, will 

be the answer reqoired. 

FIRST OPERATION. 

A B = 80; B C = 40 ; by Art. 535, A C = V A B^ + 




B~C^ = V 802 + 40^.= V'SOOff; and A D = ^ A C = 
V 40^ + 20^ = A/~2m. Then, by Art. 539, A B : A C : : 
AD : A E, and A B2 : A C* : : A D2 : A E2; hence, 6400 : 

8000 : : 2000 : 2500, and ^"2500 = 50.- Therefore, 80ft. — 
50ft. = 30ft., Ans. 



BT ALGEBRA. 

Let X represent B E, 80 — a; = E, and 40 



80 — a: — a:2 = 402 ; ^400 — 16a: + 2^ 
160a; = 6400 — 1600 = 4800. 
a; = 30 feet = B E, Ans. 



a:' = 



C B. Then 
1600. And 
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SECOND OPERATION. 

80 feet evidently equals the length of the part broken off and 
the stump together. The distance from the bottom of the tree to 
the point on which the top may fall, 40 feet, represents the base of 
a right-angled triangle, of which the part of the tree broken off is 
the hypothenuse, and the part left standing on the stump is the 
perpendicular. Then, according to Art. SS3^ 40^ = 1600 -r- 80 
= 20; 80 — 20 = 60; 60 -r- 2 = 30 feet, Ans. 

18. 400 X 400 = 160000 ; 160 X 160 = 25600 ; 160000 — 

25600 = 134400 ; V 134400 = 366.6 — 50 = 316.6, 
Ans. 

19. 70 X 70 = 4900; 40 X 40 = 1600; 30 X 30 = 900; 

4900 — 1600 = 3300 ; V3300 = 57.445+ ; 4900 — 
900 = 4000 ; a/4000 = 63.245 + 57.445 = 120.69+ 
feet, Ans. 

20. t\j X A = rJ0 : 1^. : : 4501b. : 450001b., Ans. 

21. 10 acres = 435600 square feet; a/435600 = 660 feet 
= each side of the square plat ; 660 -r- 6 = 110 = the number 
of vines in each row, and also the number of rows, in the square 
order; 110 X HO = 12100 = the number of vines, in the 
square order. 

In the quincunx order, the vines are disposed in the form of 
equilateral triangles ; the distance between the rows, therefore, 
must equal the altitude of such triangles, having 6 feet for each 
of their equal sides. Hence, 6^ — 32= 27 ; a/27 = 5.196+ feet 
= the distance of the rows from each other ; 660 -r- 5.196 = 
127 = the number of rows in the field; and the number of vines 
will be the same as in the square order. Therefore, 127 X HO 
= 13970 = the number of vines in the quincunx order; and 
13970 — 12100 = 1870 = the number more of vines in the 
quincunx than in the square order, Ans. 

In the square order no vine need be set nearer than 3 feet of the 
edge of the plat, and in the quincunx order nearer than IJ feet of 
the edge of the plat, and answer the conditions of the question. 

22. 40x40 = 1600; 4x4 = 16; 1600 - 16 «= 1584 ; 
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1584-^-4=396; 396x3 = 1188; 1188+16 = 1204; 
a/ 1204 = 34.698; 40 — 34.698 = 6.302; 5.302 -j- 2 = 
2.651in.. the part A will grind off. 1204 — 396 = 808 ; 
V 808 = 28.425 ; 34.698 — 28.425 = 6.273 ; 6.273 -^ 2 = 
3.136+in., the part B will grind off. 808 — 396 = 412 ; 
a/412 = 20.297; 28.425 — 20.297 = 8.128; 8.128 -f- 2 = 
4.064in., part C grinds off. 412 — 396 = 16 ; V16 = 4 ; 
20.297 — 4 = 16.297 ; 16.297 -r- 2 = 8.148+in., part D will 
grind off 

Ans. A. 2.651m.; B, 3.136+in.; C,4.064in.; D, 8.148+iD. 

23. 49 J feet = 49.625 feet; 49.625 X 144 = 7146 square 
inches; 1.5 X 15 X 2 = 4.5; 7146 - 4.5 = 7141.5 ; 7141.5 
-i- 6 = 1190.25 ; V 1190.25 = 34.5 ; 34.5 + 1.5 = 36 inches, 
Ans. 

To understand the operation of this question, we will take six 
small square pieces of board, each of the same dimensions, and 
with these we will construct a cubic box ; but, in so doing, we 
shall find that we need two small cubes, each of which is of the 
thickness of the board or plank used. 

Now, if the box, after being completed, was a cube whose sides 
measured 36 inches each, and if the board was 1 1 inches thick, 
it would require 7146 square inches of the board to make the 
box, as the pupil can readily perceive. 

But our box was made of six square pieces of board and two 
small cubes, each measuring, in the present case, 1^ inches square. 
If we deduct the contents of these two squares, = 1.5 X l-^ X 
2 = 4.5 square inches, from the superficial contents of the board, 
s= 7146 inches, we have 7146 — 4.5 = 7141.5 square inches 
^remaining ; and if we divide these inches by 6, we have the su- 
perficial contents of one of tKe square boards of which we make 
our box. Thus, 7141.5 -J- 6 = 1190.25. The square root of 
this number, >^ 1190.25 = 34.5. will be the width of each board. 
To this number we must add the thickness of the board, 1.5 
inches, and we have the answer, 34.5 + 1.5 = 36 inches. 

24. 22? 5 feet = 22 J J X 144 = 3242 square inches ; 2.5 X 
2.5 = 6.25 inches; 32^ - 6.25 = 3235.75 ; 3235.75 -r- 7 = 
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462.25 ; V462.25 = 21.5 ; 21.5 + 2.5 = 24 inches, the width 
of the box ; 24 -^ 2 = 12 inches, the height ; 24 X 2 = 48 
inches, the length. 

From each of these numbers we subtract 5 inches, the thick- 
ness of the two sides of the box ; 12 — 5 = 7; 24 — 5 = 19; 
48 — 5 = 43. The inside dimensions of the box will therefore 
be 7, 19, and 43 inches ; and its contents will therefore be 7 X 19 
X 43 = 5719 cubic inches, Ans. 

To understand the above operation, we will construct a box 
that shall be twice as wide as its height, and twice as long as its 
width. With the materials used to construct this box the pupil 
will find that he can construct a cubical box whose sides will 
measure half the length of the former box. And, if it be con- 
structed as the box in question 44, there will be material remain- 
ing sufficient to make one of the sides, after deducting the square 
of the thickness of the plank. Thus, if our box was 12 inches 
high, 24 inches wide, and 48 inches long, and was made of a 
plank 2 J inches thick, it would require one whose superficial- con- 
tents were 3242 inches. From this sum we deduct the square of 
the thickness of the plank, 2.5 X 2.5 = 6.25 inches; 3242 —6.25 
= 3235.75 inches. This sum, as we have before shown, is suffiv 
cient not only to construct the cubical box, but there will be 
sufficient remaining, wanting the square of the thickness of the 
plank, to make another, similar to one of the six squares of which 
we made the box. This will be evident, if the box be cut into 
two parts, and one of them placed on the other. Therefore, we 
divide 3235.75 by 7, because' there are materials sufficient for 7 
squares, and the quotient is 462.25. The square root of this 
number is the length of one of the squares of which the box is 
made, a/ 462.25 = 21.5 inches. To this number we add the 
thickness of the plank, and we have the width of the required 
box. 21.5 + 2.5 = 24 inches, width of the box ; 24 -4- 2 = 
12 inches, height ; and 24 X 2 = 48 inches, length, Ans. 

• 

We have copied, by permission, from the Massachusetts Teacher^ 
the following illustrations, with diagrams, of the 23d and 24th 
problems. 
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TtQ. 1* 




(23.) 

Suppose the 6 pieces of which the 
box is made to be so arranged (Fig. 1) 
that the edges of the top, bottom, and 
sides, will appear at the ends, as in the 
shaded parts about E; and that the 
edges of the top and bottom will ap- 
pear at the sides, as in the shaded parts 
above and below S. 
The external area of each face of the box may be considered 
as divided into, Ist, a large square, as at £ ; 2d, 4 strips, one on 
each side of the large square, having each a width equal to the 
thickness of the board (IJin.), and the same length as one side of 
the laige square ; and 8d, 4 small squares, each having, for the 
length of a side, the thickness of the board. In the 6 faces of the 
box, then, there are 6 large squares -{- 24 strips -f- 24 small 
squares. 

But the shaded parts, though forming part of the external area 
of the sides and ends, do not form part of the side and end pieces 
of the box,* and are not to be reckoned as consuming any part of 
the Bur&oe of the board. If, then, from the large squares, strips, 
and small squares, that make up the whole external area of the 
box, we deduct 12 strips (2 for each side, and 4 for each end), and 
16 small squares (4 for each side, and 4 for each end), we have 
left 6 large squares -f~ ^^ strips -j- 8 small squares = the area 
of the board = 49§sq. ft = 7146sq. in. 

From this deduct the area of the 8 small squares ( (l^in.)^ X ^ 
= 18sq. in.) and we have 6 large squares -j- ^lo. 2. 
12 strips = 7146sq. in. — 18sq. in. = 7128 
sq. in. Divide this by 6, and we find one 
large square +2 strips = 3L^^. in. =1188 
sq. in. This large square and the 2 strips may 
be arranged as in Fig. 2, which will be an 
exact square, if we fill the comer C (IJin.)^ ^ a 

* Notice the diflference between the side and side piece, and the end and 
end piece, of the box. 



Strip. 





Large Square. 


•P 
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= 2^sq. in. Then 1188sq. in. + 2;Jsq. in. = the area of the 
square (Fig. 2) completed = ^^^^sq. in. Then, /s/^±sq, in. 
= 6/in. = length of one side of the square, or the line A B. 
This, it is evident (see Fig. 1>, is IJin. less than the length of a 
side of the box; therefore, ^in. + IJin. = 36in., the length of 
one side. 



(24.) 



Fig. 3. 




Let, in Fig. 3, 
the shaded parts 
about E E repre- 
sent the edges of 
the top, bottom, 

and sides, at the end of the box ; and the shaded parts above and 
below S S, the edges of the top and bottom, at the side. These 
shaded parts represent the thickness of the plank, and form part of 
the external area of the side and end of the box, but no part of the 
side and end pieces. 

If we draw the line ^ B vertically across the middle of the end 
of the box, the whole end is divided into 2 equal squares ; but, 
taking away the shaded portions, it is evident that the end piece 
is not divided by this line into squares, since we have diminished 
each square of the end in one direction by twice the thickness of 
the plank, and in the other by only once its thickness. 

To get two equal squares in the end piecCy let there be marked 
off on each side of A B, by dotted lines, two strips, each as wide 
as the plank is thick. We may now suppose the end of the box 
(not the end piece) to be divided into, 1st, 2 large squares, E and 
E ; 2d, 8 strips, each equal in length to the side of a large square^ 
and in width to the thickness of the plank (2^in.) ; and 3d, 8 
small squares, each having its side equal in length to the thick- 
ness of the plank. Since the box is twice as wide as it is high, 
and twice as long as wide, the area of an end is doubled in a side, 
and quadrupled in the top or bottom. Then an end, a side, and 
the top or bottom, contain 7 times as many large squares, strips, 
and small squares, as an end ; that is, 14 large squares -4- 56 

18 
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strips -{- 56 small squares ; and both ends, both sides, and the top 
and bottom, or the whole external area of the box, = 28 large 
squares -j~ 112 strips 4~ H2 small squares. 

But these exceed the area of the 6 pieces of which the box is 
made, by the strips and small squares in the edges of the top and 
bottom at the sides, and of the top, bottom, and sides, at the ends. 
Referring to Fig. 3, and noticing that the strips marked off by 
dotted lines are part of the pieces in which they are found, and 
not to be deducted, we see that we must deduct, for each side, 8 
strips and 16 small squares ; and for an end, 6 strips and 8 small 
squares ; or 28 strips and 48 small squares for both sides and both 
ends. Subtracting these from the large squares, strips, and small 
squares of the whole external area of the box, we have 28 large 
squares + 84 strips -f- 64 small squares = the area of the 6 
pieces = 22^Jsq. feet. = 3242sq. in. From this deduct the 64 
small squares ( (2 Jin.)' X 64 = 400sq. in.), and we have 28 
large squares -j- 84 strips = 3242sq. in. — 400sq. in. = 2842 
sq. in. Divide by 28, and we find 1 large square -j- 3 strips = 
^|2sq. in. = ^3^sq. in. 

This large square and the three strips may 
be arranged as in Fig. 4 ; namely, a strip 
and a half on each of two adjacent sides of 
the large square. This will be an exact 
square if we fill out the comer C, which 
contains a square each side of which is one 
and a half times the width of a strip 
(2Jin. X IJ = yi^-)' Adding this small d 
square ( (f^in.)^ = ^^sq. in.), we have ^^^sq. in. -f- ^^^gq. 
in. = J^^^sq. in. = area of the square Fig. 4, completed. Then 

V-^T?sq. in. = ^in. = length of a side of the square, or the 
line D F. 

Comparing this with Fig 3, we see it wants half the thickness 
of the plank (2 Jin. -=- 2 = IJin.) of being the external height 
of the box. Then, ^in. + 1 Jin. = 4^^in. = 12in. == external 
height of the box ; 12in. X 2 = 24in. = external width of the 
box ; and 24in. X 2 = 48in, == external length of the box. 



Fro. 4. 



i strip. 






• Strip. 


C 


Large Square. 


OD 

• 


CD 

rr 

•a 

• 






F 
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Subtract from each of these dimensions twice the thickness 
of the plank, and we have 12in. — 5in. = Tin. = internal 
height of the box ; 24in. — 5in. = 19in. = internal width of the 
box ; 48in. — 5in. == 43in. = internal length of the box, and 
the product of the internal dimensions = 5719 cubic in. = the 
contents of the box. 

25. 3 X 3 X 3 = 27 : 6 X 6 X 6 = 216 :: 41b. : 321b., 

Ans. 

26. 1 X 1 X 1 = 1 : 3.5 X 3.5 x 3.5 == 42.875 : : $120 

: $ 5145, Ans. 

27. 5ft. lOin. = 70in ; 10ft. 4fin. = 124.6in. ; 70 X 70 X 70 

= 343000 ; 124.6 X 124.6 X 124.6 = 1934434.936 ; 
343000 : 1934434.936 : : 1801b. : 1015. 1+lb., Ans. 

28. 21b. : 20001b. : : 4 X 4 X 4 = 64in. : 64000 ; 

/y64000 = 40in. = 3ft. 4in. high ; 
21b. : 20001b. : : 3 X 3 X 3 = 27in. : 27000in. ; 

y^27000 = 30in. = 2ft. 6in. wide ; 
21b. : 20001b. : : i X i X i = ^ : m^-l 

/^m^ = J^p- = 2|in. thick, Ans. 

29. 12096 -7- 56' == 216; a5^216 = 6; 56 X 6 = 336; 

336 X 6 = 2016 ; 336 and 2016, mean proportions ; 
Then, 56 .- 336 : : 2016 : 12096, Ans 

30. 5 X 5 X 5 = 125ft. : 2(f X 20 X 20 = 8000ft. : : Icwtw 

: 64cwt., Ans. 

31. 6 X 6 X 6 = 216ft. : 10 X 10 X 10 = 1000ft. : : Ida. 

: 4.629-f-da., Ans. 

32. 6 X 6 X = 216ft. ; 8 X 8 X 8 = 512ft. : : 6001b. 

: 1422.24-lb., Ans. 

33. 5 X 5 X 5 = 125 ; 125 -r- 4 = 31.25 ; 125 — 31.25 = 



93.75; /y93.75 = 4.542+; 5 —4.542 = .45+in., 
the first woman's share. 93.75 — 31.25 = 62.50; 
>^62.50 = 3.968 ; 4.542 — 3.968 = .57+in., share 
of the second woman. 62.50 — 31.25 = 31.25 ; ,^31. 
.25 = 3.149 ; 3.968 — 3.149 = .82-j-in., third woman's 
share. 3.1494-^n., fourth woman's share. 



And 436.8 : 108 
And 436.8 : 100 
And 436.8 : 110 
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34. If Wells have 100 per cent., Kowe will have 108 per cent., 
and Northend 110 per cent. But Pierce* has 10 per cent. 
more than Eowe ; therefore he will have 108 X 1-1^ = 
118.8 per cent. 118.8 + 108 + 100 + 110 = 436.8; 
5 tons = lOOcwt. 

Then 436.8 : 118.8 : : lOOcwt. : 272yjjcwt. for Pierce. 

lOOcwt. : 24iffcwt. for Rowe. 
lOOcwt. : 22f f^wt. for Wells. 
lOOcwt. : 25^^wt. for Northend. 

To find the feet in height that each most take, we adopt the 
following rule, and say. As the relative value of all their 
shares is to the relative value of each share, so is the cube 
of the height of the pyramid or stack to the cube of the 
height of each man's part of the stack. But we are to 
compute from the top of the stack each time, and then 
subtract as in the following process : 

16 X 16 X 16 = 4096ft., cube of the height of the stack. 
436.8 : 118.8 : : 4096 : 1114.02197 ; /^1114.02197 
= 10.366 -|-ft. in height for Pierce. 

436.8 : 118.8 + 108 = 226.8 : : 4096 : 2126.76923076; 
^2126.76923076 = 12.859+ from the top of the 
stack. From this number we subtract the. hei^it of 
Pierce's stack, 12.859 — 10.366 = 2.493ft. for the 
height of Rowe's stack. 

436.8 : 118.8 + 108 + 100 = 326.8 : : 4096 : 3064- 
.49816849 ; ^3064.49816849 = 14.525 from the top of 
the stack. From this we subtract the height of the other 
two stacks; 14.525 — 12.859 == 1.666ft. for the height 
of Wells' stack. 

If from the height of the stack, 16ft., we subtract the last 
root, we have the remaining height of the stack for North- 
end ; thus, 16 — 14.525+ = 1.474ft., height of North- 
end's stack. 

Note. — The decimals in the answer to the above question will vary 
acoording to the degree of aocuracy required. 
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ARITHMETICAL PROGRESSION. 
(Art. 557, p. 396.) 



2. ^iQ-zn = ^y-' ^^^• 



o 45 - 5 . . 

3. yTZZl ^ ' • 



(Art. 558, p. 397.) 



2. — -i— + 1 = 12da., Ans. 



3. ^—~ + 1 = 52w., Ans. 



(Art. 559, p. 398.) 
2: 1^^ X 17 = 884, Ans. 

3. 320 X 30 = 9600 = rods in 30m. ; but there will bo one 
more stone in this distance than there are rods, because 
there will be a stone at each end of the 30 miles. The 
man must travel 2 rods to bring the first stone to the 
basket, and 60 miles and 2 rods to bring the last stone ; 
wherefore the following formula ; 



192U2 + 2 X 9601 ^ 92188802rd. = 288090m. 2rd., Ans. 



(Art. 560, p. 398.) 



2. — ^ — T7 -^ — — = 528, sum of the series, Ans. 

2x2 

18* 
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(Art. 561, p. 399.) 

100010000 X2 _ 20000 == 2. Ans. 
10000 ' 

3. — ^ 3 = $45 ; ~ 1 = *2 difference, Ans. 

(Art. 562, p. 400.) 

49 — 4 

2. -7; =- = 9, common difference. 

D — 1 

As there are 6 terms, the third and fourth are required; 

44-9 -f 9 = 22, the third term ; 22 + 9 = 31, the 

fourth term, Ans. 

^30 — 20 ,„ , 

o. -— — = 1§, the common difference. 

20 + l| = 21§; 21§+l§ = 23i; 23i + l|==25; 
25 + 1§ = 26§ ; 26| + 1§ = 28^.' 21|, 23J, 25, 
26f, and 28^, Ans. 



GEOMETRICAL PROGRESSION. 
(Art. 565, p. 401.) 

2. 5 X 3'-^ = 3645, seventh term, Ans. 

3. -go=r = 27' ^^^ *^™' ^^^• 

, 885735 885735 ^ ^ ,^ ^ ^ 

^- -gia^T" = 177147 = ^' twelfth term ; 

5 X 3 = 15, eleventh term ; 15 X 3 = 45, tenth term, 

[Ans. 

5. 5 -=- (^)^-i == 5 -H y^g. = 3645, first term, Ans. 

6. 50 X 1.06^1 = 63.123848, last term, Ans. 

7. 2 X 2^1 = $10737418.24, Ans. 

8. $160x1.06'-! = $226.96305796096, Ans. 
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9. $300 X 1.05^1 = $443.23,6+, Ans. 

10. $ lOOx 1.0631-1 ^ ^ 574.34911729132501162641063323- 
10802645846357252196069357387776, Ans. 

(Art. £66, p. 402.) 

^' ■,' Ai« "" 1 X 50 = 218.7308, sum of the series, Ans. 
1.0b — 1 

6. ^£:ix 10 = $109951162777.50, Ans. 

7. §-5-(l — i)=|-^i=* = li,Ans. 

8. By examining this question, we find there have been 21 

deposits. The amount of the last deposit is $ 10.60, the 
$ 10 being on interest only one year. The last but one is 
$ 11.236. The last but two is $11.91016. The last but 
three is $ 12.6247696, and so on. Thus we have a regu- 
lar geometrical series, the ratio of which is 1.06, the first 
term $ 10.60, the number of terms 21, to find the sum of 
all the series. 

1 0621 _ I 

^QQ_^ X 10.60 = $423,922 +, Ans. ^ 

9. .008 = ^j,jy; .000497133 = TTn^c^Ty^^aair, the first term; 

TxnjiirorTrj the ratio. 

= ifimmjj = Ff «F» Ans. 

10. 10 -^ (1 — T^^) = 10 -^ tV = 100 miles, Ans. 

(Art. 567, p. 403.) 

2. 512 -^ 1 = 512 ; 4/512"= 2 ratio, Ans. 

1328600 - 5 . . . 

^' 1328600 - 885735 = ^ "^^^^^ ^^'' 

, J2-y204r ^ . 2048 X 2 - 1 ^.^n^^,. 
4. 1/ — — = 2 ratio. ^ = $4095 debt, 

[Ans. 
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(Art. 568, p. 404.) 



2. 128 -^i = 256; ^^256 =4 ratio; ix4 = 2;2x4 
= 8 ; 8 X 4 = 32. 2, 8, and 32, Ans. 



8. 2187 -!- 3 = 729; >«^729 = 3; 3x3 = 9; 9x3 = 
27; 27X3 = 81; 81x3 = 243; 243x3 = 729. 
9, 27, 81, 243, and 729, Ans. 

(Art. 549, p. 405.) 
2. 20480 -T- 5 = 4096 = 4^ ; 6 + 1 = 7, Ans. 
8. 2048 -T- 1 = 2048 = 2" ; 11 + 1 = 12 months, Ans. 



ANNUITIES. 
(Art. 574, p. 408.) 

2. l:^^^^x«500 = $2818.546+, Ans. 

3. ^'^^ ^ ^ X $ 80 = $ 882.125, Ans. 

4. i:r£r X $1000 = $19295.68, Ana 

l.UoO — 1 

1^ ()35« 1 

5. TTToc T X $30 = $196.50, Ans. 

i.UoO — 1 
1 01522 1 

6. -:_-__ X $150 = $3875.63, Ans. 

(Art. 575, p. 409.) 

2. $6.801692 X 100 = $680,169, Ans. 

8. $ 5.786373 X 200 = $ 1157.274, Ans. 

4. $13.331709 X 500 = $6665.854, Ans. 

5. $ 7.360087 X 500 = $ 3680.043, Ans. 

6. $12.561102 X 80 = $1004.888, Ans. 
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(Art. 576, p- 409.) 

2. $963 -r- .06 = $16050, Ans. 

3. $6335 H- .07 = $90500, Ans. 

4. $ 1200 -T- .05 = $ 24000, Ans. 

(Art. 577, p. 410.) 

% $11.469421- $6.801692 = $4.667729; $4.667729 X 
350 = $ 1633.705, Ans. 

3. $13.590326 — $6.732745 = $6.857581; $6.857581 X 

70 = $ 480.03, Ans. 

4. $240 -^ .06 = $4000, the present worth of $240 in 

perpetuity. 
$16.617546, the present value of an annuity of $1, due 

100 years hence, 
$ 16.617546 X 240 = $ 3988.211 ; 
$4000 — $3988.211 = $ 11.789, Ans. 

or, 
$1.06i«> = $339.302084+. 
$4000 -r- 339.302084 = $11,789, Ans. 

(Art. 578, p. 411.) 

2. $3680.04 -^ 7.360087 = S 500, Ans. 

3. $882.12,5 -^ 11.026564 = $80. Ans. 

4. $279 -7-6.975319 = $40, Ans. 



PERMUTATIONS AND COMBINATIONS. 

(Art. 581, p. 412.) 

2. 1x2x3x4x5x6 = 720 changes, Ans. 

3. 1X2X3X4X5X6X7X8X9X10 = 3628800 

days, Ans. 

4. 1X2X3X4X5X6X7X8X9X10X11X12 

= 479001600 changes. 365d. 5h. 49m. = 525949 min- 
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utes; 479001600 -J- 10 = 47900160 minutes ; 479001GO 
H- 525949 = 91j. 38801m. = 91y. 26d. 22h. 41m., Au^s. 

5. Ix2x3x4x5x6x7x8x9xl0xllxli^ 
X 13 X 14 X 15 X 16 X 17 X 18 X 19 X 20 X 21 
X 22 X 23 X 24 X 25 X 26 = 40329146112660563- 
5584000000 changes, Ans. 

(Abt. 582, p. 412.) 

2. 6 X 5 X 4 X 3 = 360 changes, Ans. . 

3. 26 X 25 X 24 X 23 X 22 X 21 = 165765600, Ans. 

(Art. 588, p. 413.) 

lOx9x8x:tX0X*X*__72O 

6 



2. 



= -V = 120, Ans. 



3. 



1X2x3 x^xjix^xJf 

100 X 99 X 98 X 97 X 96 X 95 x 94 x 93 x 92 x 91 = 
1X2X3X4X5X6X7X8X9X10 = 

628156509555294720 ^^^o-iAOAn^r:^. .a a 
3628800 = * 173103094564.40, Ans. 



ANALYSIS BY POSITION. 
(Art. 587, p. 414.) 



(2.) 


(3.) 


Supposed number, 120 


Supposed number, 36 


J of 120 — 40 


i of 36 — 18 


i of 120 = 30 


i of 36 — 12 


70 


iof36 = 9 


Result found, 50 


Result found, 75 


50 : 60 : : 120 : 144, Ans. 


75 : 125 : : 36 : 60, Ans. 


(4.) 


(5.) 


C's assumed ago, 20 


Assumed sum, $400 


B*s age = 60 


i.ep 


A's age — . 120 

1 


Amount for 10 yr., $640.00 


200 


640 : 560 : : 400 : 350, An 


200 : 140 : : 20 : 14, C's age ; 





24x3 = 42, B's age •, 4'2 x 2 = 84, As age, Ans. 
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(Art. 588, p. 415.) 

2. First suppose each laid out $ 500 ; then 

4)$ 500 ' $500 

125 225 

625 == A*s money. 275 = B's money. 

Then, by the question, 2 X 275 = $ 550 should be A's 
money, but A*s money is $ 625 ; therefore $ 625 — $ 550 
= $ 75 is the first error. 

Again, we suppose each laid out $ 800 ; then 

4)$ 800 $ 800 

200 225 

1000 == A*s money. 575 = B's mone3% 

Then, by the question, 2 X$ 575 = $ 1150 should' be A's 
money, but A's money is $1000; therefore $1150 — 
$ 1000 = $ 150-j-, second error ; then, by the rule, 75 + 
150 : 800 - 500 : : 75 : 100 ; and 100 + 500 = 600, 
the sum of dollars each invested, Ans. 

3. "We first suppose the age of the youngest to be 10. Then, 

by the question, the age of the next older will be 14, and 
the next 18, and the oldest will be 22. But, by the sup- 
position, the age of the oldest was twice the age of the 
youngest, that is, 2 X 10 = 20 ; but the age of the oldest 
is 22, therefore the first error is 22 — 20 = 2 — too 
small. 
Again, we suppose the age of the youngest to be 16. Then 
the age of the next older will be 20, and the age of the 
next 24, and the age of the oldest will be 28. But, by 
the supposition, the age of the oldest was twice the age of 
the youngest, that is, 2 X 16 = 32 ; but the age of the 
oldest is 28 ; therefore, the second error is 32 — 28 = 
4-j- too large; then, by the rule,' 2 -f- 4 : 16 — 10 : : 
4:4; 16 — 4 = 12, the age of the youngest ; 12 X 2 = 
24, age of the oldest ; 24 — 4 = 20, age of the second ; 
20 — 4 = 16, a<^e of the third son, Ans. 
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4. We supp«so the value of the first horse to be $ 20. Then 

20 -{- bO = $10 will be 'twice the value of the second 
horse ; that is, the value of the second horse will be $ 35. 
Then, by the question, 35 + ^^ = S 85 will be three 
times the value of the first horse ; that is, the first horse 
will be worth $ 28 J . But, by the supposition, he should 
be worth but $ 20 ; therefore 28 J — 20 = $ 8 J— is the 
first error. Again, wo suppose the value of the first 
horse to be S 32. Then 32 + 50 = $ 82 will be twice 
the value of the second horse ; that is^ the second horse 
will be worth $41. Then, by the question, 41 + 50== 
i 91 will be three times the value of the first horse ; that 
is, the first horse will be worth $30 J. But, by the supr 
position, he should be worth $32; therefore, 32 — 30 J 
= 1|, the second error; then, 8J + 1| : 32 — 20 : : 
8J : 10 ; and 10 + 20 = $ 30, value of the first horse ; 
3 0^5 0. _- J 40^ value ef the second horse, Ans. . 

5. If we suppose the time to be 3 o'clock, it will be 9 hours to 

midnight, and | of 3 hours will be equal to ^r^ of 9 hours; 
but I of 3 hours is|X? = i = 2 hours, and jf^ of 9 
hours is 3®7 X f = 5f =2/i ^^o^rs ; therefore the first error 
will be 2|2^ — 2 = ^3 — . Again, we suppose the time 
to be 4 o'clock. Then the time to midnight will be 8 
hours; therefore, by the question, § of 4 hours will be 
equal to ^^ of 8 hours, but § of 4 hours is § X i^ = S = 
25 hours; and ^r^ of 8 hours is /^ X f = SJ = Ijj 
hours; therefore, the second error will be 2§ — 1§^ = 
,8^+. Then, by the rule, ,^^ + ^s^ : 4 — 3 : .-^^f^: ^2^ 
= I; 3-|-J = 3| hours, the time after noon = 12 min- 
utes past 3, Ans. 

6. We first suppose their income to be $ 360 each. Then, as 

A saves j*^ of his income, he will spend $ 360 -4- 12 = 
$30; $360 — $30 =$330 annually. As B spends 
$ 100 per annum more than A, he will spend $ 330 -f- 
^ 100 = $430 each year ; and in 10 years he will spend 
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10 X $430 = $4300. As his income, by the supposi- 
tion, is only $ 360 per annum, it would be in ten years 
10 X $ 360 = $ 3(500. His debt would therefore be 
14300 — 3600 = $700. But by the question it was 
only $600; therefore the first error will be $700 — 
$600 = $100— too small. 
Again, we suppose their income to be $ 300 annually. Then 
as A saves ^ of his, he will spend $ 300 -r- 12 = $ 25 : 
$ 300 — $ 25 = $ 275 annually ; and B, by the question, 
will spend $ 275 + $ 100 = $ 375, and in 10 years he 
will spend 10 X $ B75 = $ 3750. B's income by the 
question will be only 10 X $ 300 = $ 3000 ; therefore 
his debt will be $'3750 — $ 3000 = $ 750. But, by the 
question, it was only $ 600, therefore the second error will 
be $ 750 — $ 600 = $ 150 — too small ; then (the errors 
being both made by results too small, the difference is 
taken), 150 — 100 : 360 _ 300 : : 100 : 120 ; 120 + 
360 = $480, Ans. 

7. It appears, by the tenor of the question, that 90 must be so 

divided into two parts that, if the larger part be multi- 
plied by 60, and the smaller part by 80, the difference of 
the products shall be 3300. We therefore suppose the 
larger part to be 60, and the smaller part 30, and pro- 
ceed according to the rule, thus : 60 X 60 = 3600 ; 
30 X 80 = 2400. The difference between these prod- 
ucts is 3600 — 2400 = 1200, which is 3300 —1200 = 
2100 less than it should be. Again, we divide 90 into 
the two parts 80 and 10, and multiply them by 60 and 
80 as before, and find the result as follows : 80 X 60 = 
4800 ; 10 X 80 = 800 ; 4800 — 800 = 4000, which is 
40i)0 — 3300 = 700 more than it should be. Hence we 
have the statement, 700 + 2100 : 80 — 60 : : 700 : 5 ; 
80 — 5 = 75, the days of labor ; and 90 — 75 = 15, 
days of idleness, Ans. 

8. First suppose 48 the weight of the fish ; as the body weighs 

19 
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as much as the head and tail, its weight will be half of 
the whole fish; half of 48 = 24; but 24 + 15 + (15 +i 
of 24) = 58 ; therefore, 58 — 48 = 10, first error. 
Again, suppose the weight of the fish to be 60 ; but 30 -}- 
15 _^ (15 ^ ^ of 30) = 65 for the weight of the fish 
bj the conditions of the question ; therefore 65 — 60 = 5, 
second error. Then, 10 — 5 : 60 — 48 : : 10 : 25 ; 
therefore, 25 -j- 48 === 72, weight of the fish, Ans. 

9. Assume 300 pounds to be growing on each acre (any other 
number would answer as well) ; then 3| acres will con- 
tain 1000 pounds. We now suppose the weekly increase 
to be 9 pounds; then 3| acres will, in four weeks, pro- 
duce 120 pounds. 

3J X 300 = 1000 
9 X 3i X 4 = 120 

Amount of 3| acres in 4 weeks = 11201bs. 

Haying found that 12 oxen will eat 1120 pounds of grass in 
4 weeks, we wish to know how many pounds 21 oxen 
would eat in 9 weeks, which, by the following process, we 
find to be 4410 pounds. Thus, 

^^ • ^M : : 1220 : 44101bs. 
4:9) 

But we find the amount of the grass of 10 acres in 9 weeks 

to be 3810 pounds. Thus, 

300 X 10 = 3000 
9 X 10 X 9 = 810 

38101bs. 
But, by the supposition, 21 oxen in 9 weeks would eat 44101bs. 

The first error will therefore be — 600 

We next suppose the weekly increase to be 18 pounds per 
acre ; therefore the amount of the grass of 3^ acres in 4 
weeks will be 1240 pounds. Thus, 

300 X 3^ = 1000 
18X3^X4= 240 



I : : 1240 : 4882Jlbs. 
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And the amonnt ef 10 acres in 9 weeks would be 46201bs. 
Thus, 

10 X 300 = 3000 
10 X 18 X 9 = 1620 

4620rbs. 

But, by the last supposition, we find that 21 oxen in 9 weeks 
would eat 4882J pounds. Thus, 

12:21 
4: 9 

By subtracting 4620 from 4882^ pounds, we find 4882J 
the second error, to be — 262^. 4620 

— 262i 
Hence, the statement, 600 — 262^ : 18 — 9 : : 600 : 16; 
and 16 -f- 9 = 25 pounds, weekly increase. 

EEavlng assumed 300 pounds to the acre, and found the 
weekly increase to be 25 pounds to the acre, which is 8J 
per cent., we now proceed to find the amount of the pro- 
duce of 24 acres for 18 weeks. Thus, 

24 X 300 == 7200 
25 X 18 X 24 = 10800 

Amount of 24 acres for 18 weeks = 180001bs. 

3J X 300 == 1000 
3ix4x25= _333J 

Actual amount of 3^ acres for 4 weeks = 1333|lbs. 

The question now is. If 12 oxen eat 1333^ pounds of grass 
in 4 weeks, how many oxen will eat 18000 pounds in 18 
weeks? Then, 

1333Jlbs. : 180001bs. ),,^^,^q ,,^^ ^, 
18 weeks : 4 weeks ) 

10. By trial the required number is found to be between 26 and 
and 27, which numbers may be assumed successively. 
Then, by extracting the square root of 26, trebling the 
root, and taking the result from 26, we get 10.703 ; 11 — 
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10.708 = .297, first error; proceeding the same way 
with 27, the result is 11.412 ; 11.412 — 11 = .412, 
second error ; then, by the rule, .297 + -412 : 27 — 26 : : 
.297 : .42 ; and .42 -j- 26 = 26.42, the first approxima- 
tion. Assume now 26.42 fi>r the number; then, 26.42 — 
8 times its square root = 10.999883269 ; 11 — 10.999- 
883269 = .000116731, first error ; next assume 26.421 ; 
26.421 — 3 times its square root = 11.000591445 ; 
11.000591445 — 11 = .000591445, second error. Then, 
.000116731 + .000591445 : 26.421 — 26.42 : : .000116- 
731 : .0001648; and 26.42 + .0001648 = 26.4201648, 
Ans. 



SCALES OF NOTATION. 
(Abt. 592, p. 418.) 



(2.) 


(3.) 


2)37 


3)1000000 


2)18 1 


3)333383 1 


2)9 


3)111111 


2)4 1 


3)37037 


2)2 


3)12345 2 


1 


8)4115 


Ans. 100101. 


8)1371 2 




8)457 




3)152 1 




8)50 2 




8)16 2 




3)5 1 



12 
Ans. 1212210202001, in the ternary scale ; and 
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9)1000000 





9)111111 1 




9)12345 6 




9)1371 6 




9)152 3 




9)16 8 




1 7 




In the nonary scale, 1783661, Ans. 




(4.) 




12)476897 




12)39741 5 




12)3311 9 




12)275 e 




12)22 e 




1 t Ans. Ifee95. 




(Abt. 598, p. 419.) 


(2.) 
234 
5 


(3.) 

21122 
8 


18 
_5 

69, Ads. 


7 

8 

22 




8 




68 




3 



206, Ans. 
19* 



\ 
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(4.) 

100101 
2 

2 
2 

4 


(6.) 

13579 
12 

15 
12 

185 


2 


12 


9 


2227 


2 
18 

2 


12 
26733 


87, Am. 




(6.) 




123454321 


6 

8 




6 
51 




6 




310 




6 




1865 




6 




67167 




6 




403004 
6 





11 )26733 

11 )2430 3 

11 )220 t 

11)20 

1 9 
Ans. 190^3. 



12 )2418025 

12)201502 1 

1 2)16791 t 

12)1399 3 

12)116 7 

9 8 
Ans. 9873rt. 



2418025 



J 
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(Art. 594, p. 420.) 



(1.) 

45324502 




(20 
2483 


25405534 

* 




589 


15134440, the snm, ) . 
15514524, ihQ diff., ) 




1^985 
18502 
11184 

13122^5, Ans. 


(3.) 
589)1184323(2488, Anfl, 
6 56 


(4.) 

Iil2244i(2405, Ans. 
4 


22^3 
l^eO 


44)312 
304 


t 


8c32 
89^0 

1523 


5205)42441 
42441 


1523 











DUODECIMALS. 










(Abt. 


598, p. 


421.) 






(1.) 

121ft. 3' 


9" 








(2.) 
462ft. 


4r 9" 


105ft^ 11' 


8" 








307ft. 


9^ r 


80ft. (y 

15a ic 


6" 
0" 


4'" 




Ans. 


154ft. 


r 8" 


Ans. 323ft. 1' 


11" 


4'" 











8. 92ft. 0' 6" — 21ft. 9' 10" = 70ft. 2' 8" ; and 70 ft. 2' 8' 
+ 19ft. 10' 8" 6"' = 90ft. 0' 11" 6"', Ans. 

(Art. 600, p. 422.) 
2. 48ft. 6' X 24ft. 3' = 1176sq. ft. V 6". Ans. 
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3. 20a.+14ft. 6' = 34ft. 6',x2 = 69ft.Xl0fk. 4' = n3ft.; 

3ft. 2- X 6ft. X 2 = 38ft. ; 4ft. 4' x 4ft. = 17ft. 4',+ 
38ft. = 55ft. 4' ; 713ft. — 55ft. 4' = 657ft. 8- ; 657ft. 
8* -?- 9 ^ 1^^ square yards, Ans. 

4. 53ft. 6* X 10ft. 3' X 2ft. = 1096ft. 9', Ans. 

5. 6ft. 8* + 5ft. 9' + 4ft. 6' + 3ft. KT = 20ft. 9-, X Bft. 5' 

X 4 = 283sq. ft. 7', Ans. 

6. 97ft. y X Sft. 6* = 342ft. 1' 6", ^ 4= 85^^ cord ft., -^ 

8 ss lO^H cords, Ans. 

7. 100ft. X 6ft. 11 = 691fti. 8- -^ 4 =172 Ji cord ft. -f- 8 = 

21|| ooids, An& 

(Abt. Ml, p. 42S.) 

2. 834sq. ft;. 3' -^ 17ft. 9' = 47ft., Ans. 

3. 18ft, 9- X 3 = 56ft;. 3- ; 84ft. 4' 6" -f- 56ft. 3' = 1ft. 6', 

Ans. 

NoTK.--Tl»ethickne88arttfteplaiik,3',shoa]dnotberegatideda8 3'ui working the 
problon, bat afaiqilj as 3 times the thickness of bosrd measure. 

4. 792ft, 6- 9" 2^ -^ 12ft. T 8" = 62ft. 8' 6", Ans. 

mSGELLANEOUS EXAMPLES. 

(Page 424.) 

1. As $52.50 is the ayerage of salary, $52.50— 9 20 = $32.50, 

average of increase ; $ 32.50 X 2 = $ 65, whole increase; 
$65 + 20 ^ $85, salary receiyed last month = last 
term ; then, (Art. 558) * *i^^ + 1 = 14 months, Ans. 

2. 20ft. + 16ft. 6- = 36a 6' X 2 = 73fti. X 9ft. 6' = 693ft. 

6' ; 20ft. X 16ft. 6' = 330ft. ; 330ft. + 693ft. 6' = 
1023ft. 6' X 3 = 3070ft. 6' -^ 9 = 341yd. 1ft. 6' ; 
341yd. 1ft. 6' - 90yd. = 251yd. 1ft. 6', Ans. 

3. (Art 585.) (l^r = Witf ; ¥(fW X 1024 = $59049, 

the share of the eldest, Ans. 

20X19X18X17X16X15X14X13X12X11 



4. (Art.58S.) 



1X2X3X4X5X6X7X8X9X10 

[= $ 1847.56, Ans. 
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5. 340ft. -5- 3ft. 9^ = 90ft. 8' = 30yd. Oft. 8', Ans. 

6. By Table (p. 406) the amount of $ 1 for 6 years is $ 6.97- 

5319 ; therefore, $ 700 X 6.975319 = $4882.72, Ans. 

7. (1.) We first suppose the time to be 60J seconds after 12 

o'clock. The hour-hand then will have passed j^f g^if^y of the 
distance from 12 to 12 again, and the second-hand will 
have passed once round and y|^ of another time. The 
difierence between these two numbera is y^^ — f %^Si?u = 
ffJfSo- The minute-hand will have passed |^^ of the 
distance from 12, and the diffqrence between this number 
and f Jo is ^^ — ^^ == ^g^j. We now find the dif- 
ference between this last number and g |f§|y ; fftMry — 
bJI^o = siHir— » ^^ error, too small. 
We next suppose the time to be 61 seconds after 12 o'clock. 
The hour-hand then will have passed ^^V? ^^ ^^ distance 
from 12 to 12, and the second-hand will have passed once 
round and ^ of another time. The difference of these two 
numbers is ^^j — jifaV^ = ^ Hin' ^^ ^^^ ^^'^ ^e differ- 
ence between the second-hand and minute-hand. The min- 
ute-hand has moved in 61 seconds ^^ia of the distance from 
12 to 12 ; the difference between jjf^^ — b\j = l^^a* 
We next find the difference between this last number and 

^Uhj ; iUh — f A^TTxj = jMJo = sW^*(j+» second 
error. As the denominators of our errors are the same 
nmnber, we may reject them in the operation ; for when 
fractions have a common denominator their values are as 
their numerators. 133 + 1294 : 61 — 60.5 : : 133 : 
tH f (T ; and ^Ay^ -\- 60.5 = 60/^^ seconds, Ans. 
(2.) Suppose the time to be 61 J seconds after 12 o'clock. Then 
the hour-hand will have moved ^ | ^(^7 of the distance 
ftom 12 o'clock to 12 again, and the minute-hand will 
have moved ^^^ of this distance, and the second-hand 
will have moved once round and -^•^- again. The differ- 
ence between ^IJ'^^ and |^^ is f^ff^. The difference 
between - Vf and ^^ is ^^ft^. We theiv ^6. ^k^ ^iJS.- 
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ference between f^V "^ ^^^^ = iiio% —, the first 
error* 

We then suppose the lime to be 62 seconds after 12 o'clock. 
The hoor^iaDd will thai haye moyed &om 12 o'clock 
f^^ff of the distance to 12 again, and the minute-hand have 
^oved -sHij of the distance, and the second-hand will have 
gone once round and ^ of the distance again. The differ- 
ence between ^^ and ^-^yjg is ^f|^. The difference 
between ^ and -g^ijf is ^f §f i^. ^e differonce between 
^ffff ^ and jSHtf « * 3^^+, second error. 334.5 + 
14 : 62 — 61.5:: 14 : ^; and 62 — g\^ = 61f|J 
seconds, Ans. 
(3.) We will first suppose the time to be 59 seconds after 12 
o'clock ; the hour-hand will then have advanced ^^^j^jf 
of the distance from 12 o'clock to 12 again, and the sec- 
ond-hand will be within ^\f of the distance to 12 ; there- 
fore, the whole distance between the hour-hand and the 
second-hand will be ^ + uriFujf = iU^xi > and the 
distance between the hour-hand and minute-hand will be 
7^ — zMnr = iUuxTf and the difference between 
:^ii^ and yfiJ<y = tM^— , the first error. 

Again, we will suppose the time to be 58 .minutes aft^er 12 
o'clock. The distance then between the second-hand and 
hour-hand will be ^ -(- j/^Vw = ^J^ft* ^® distance 
between the hour-hand and minute-hand will be 3^0 — 
tMtu = aBu. and ^b^_^^^ = rff »(y— will be 
the second error. 860 — 130 : 59 — 58 : : 130 : |§; 
and 59 -[- if = 59f § seconds, Ans. 



MENSURATION. 
(Art. 613, p. 426.) 

1. 18 X -^ = 108, Ans. 

2. 15.6 + 9.2 + 10.4 = 35.2 feet; 35.2 -5- 2 = 17.6 feet; 

ir.6 — 15.6 = 2.00-, n.^ —^.^ = ^.4; 17.6 - 10.4 
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= 7.2 ; 17.6 X 2 X 8.4 X 7.2 = 2128.896 ; a/2128- 
.896 =r 46.139+ feet, Ans. 

3. 40 X ^ = 300, Ans. 

4. 336 -T- 3 = 112. each side of the field ; 112 -^ 2 = 56, half 

the base; 112^ — 562 = 9408; a/9408 =97, the per- 
pendicular height, very nearly ; 112 X -V" = 5432 rods 
= 33 acres 152 rods, Ans. 

(Abt. 621, p. 427.) 

1. 15 X 2 = 30, Ans. 

2. 128 X 48 = 6144, Ans. 

3. 12 X 8 = 96, Ans. 

4. 358 X 194 = 69452, Ans. 

5. 693 X 693 = 480249ft. ; 480249 -^ 272 J = 1764 rods; 

1764 -r- 160 = 11 acres 4 rods, Ans. 

6. 40 X 40 = 1600; 20 X 20 X 2 = 800; 1600 — 800 = 

800, Ans. 

7. V3600 = 60 yards; 3600 -j- 2 = 1800 yards; VISOO 

= 42.427+ yards ; 60 yards — 42.427 yards = 17.573 
yards; 17.573 ^ 2 = 8.78+ yards, Ans. 

(Abt. 622, p. 428.) 

1. iA^ X 20 = 1080sq. ft., Ans. 

2. JJL^AiJ[ X 986 = 620687 links ; 620687 -H 625 (the Unks 

in a square rod) = 993 rods 3 yards = 6 acres 33 rods 
3 yards, Ans. 

(Abt. 623, p. 428.) 

1. Drawing the diagonal divides the garden into two triangles, 
with sides 328, 598, 298, and 598, 456, 572. 

328 612 — 328 = 284, rem. 

598 612 — 598= 14, rem. 

298 612 — 298 = 314, rem. 

2)^224 

612, half sum. 
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598 813 — 598 = 215, rem. 

456 813 — 456 = 357, rem. 

572 813 — 572 = 241, rem. 

2)1626 



813, half sum. ^ 

612 X 284 X 14 X 314= 764059968 ; V 764059968 = 
27641.63 ; .813 X 215 x 357 X 241 = 15038837415 ; 
a/ 15038837415 = 122632.97 ; 27641.63 + 122632.97 
== 150274.6sq. ft. = 3 acres 1 rood 31 rods 29 yards 
3.85 feet, Ans. 

2. -^'^2- X 17.56 = 77.4396 square chains, area of one 

triangle ; 
-^•^- X 17.56 = 67.8694 square chains, area of the other 

triangle ; 
77.4396 -f- 67.8694 = 145.309 square chains, the area of 

the whole field; 145.309 -?- 10 (10 square chains make 

1 acre) == 14.5309 acres = 14 acres 2 roods 5 rods, 

nearly, Ans. 

(Art. 626, p. 429,). 

1. a.7_|..oji. X 250 X 5 = 107531.25 square feet, Ans. 

2. -3o.8^3_o^ X 356 X 6 = 329269.74yd., Ans. 

3. 602 y^ 4.828427 = 17382.3372 yards = 3 acres 2 roods 

14 rods 19 yards, nearly, Ans. 

4. 2432 X 7.694209 = 454335.34724 = 10 acres 1 rood 28 

rods 24 yards 6.34724 feet, Ans. 

(Art. 683, p. 430.) 

1. 144 X 3.141592 = 452.389248, Ans. 

2. 7964 X 3.141592 = 25019.638688, Ans. 

3. 512 X 2 X 3.141592 = 3216.9984 feet = 4 furlongs 34 

rods 5 yards 1 foot, Ans. 

(Art. 634, p. 480.) 

1. 1043 X .318309 = 331.997, Ans. 
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2. 25000 X .318309 = 7957.74, Ans. 

3. 50 X .318309 = 15.91549, Ans. 

(Art. 635, p. 430.) 

1. 7612 y^ .785398 = 454840.475158, Ans. 

2. 1 mUe = 320 rods ; 320 X 3 = 960 ; 960^ X .785398 = 

723822.7968 square rods = 4523.89+ acres, Ans. 

3. 12842 X .079577 = 131195.098512 square yards = 27 

acres 17 rods 0.848512 square yards, Ans. 

4. JL|5 X ^^ = 22477 inches = 17 yards 3 feet 13 inches, 

Ans. 

(Art. 636, p. 430.) 

1. 79 X V = 1856.5, Ans. 

2. The area of a circle of which the radius is 25 

5398 ; then, 360^ : 26^ : : 50^ X .785398 
Ans. 



= 502 X .78- 
14l.8sq. ft., 



(Aet. 637, p. 431.) 

1. 360« : 49.25«> : :. 24^ x .785398 : 61.889, area of sector 
AB C E ; /yi22— 52 = 10.908 = perpendicular DE; 
10.908 X 5 = 54.54, area of triangle ACE; 61.889 — 
54.54 = 7.35, nearly, area of the segment A B A, Ans. 



2. By the second rule, 



15 X 24 X 2 



+ 



15 



i 



= 310.3125 



3 ' 24 X 2 

square rods = 1 acre 3 roods 30 rods 9.4 yards, Ans. 

(Abt. 638, p. 4310 

1. The first step in the working of thi3 
problem is to find the height of 
the segments lying on each siden 
of the zone ; the heists are ele- 
ments necessary in calculating 
their areas. Let H F B C be the 
zone ; the radii A C, A B, A F, 
A H, are each 12 feet; 

20 
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AH=12; 12>=:144; 

H K = ^ = 10.4; 10.42 ^ 108.16. 

144 - 108.16 = 35.84 ; V35.84 = 5.9 = A K ; - 12— 
5.9 = 6.1 = G K, the height of the segment whose cord 

• on Q *u 20.8 X 6.1 X 2 , 6.13 

IS 20.8 ; then, ^ }- ^g_— = 90.03, area 

of the segment H G F H ; 
AC = 12; 12« = 144; 

00 O/x 

C E = =^ = 11.625 ; 11.625* = 135.14 ; 144 — 135- 

.14 = 8.86; 

V8.86 = 2.97 = A E; 12 — 2.97 = 9.03 = BE, the 
height of the segment whose cord is 23.25 ; then 
23.25x9.03x2 , 9.03^ ,^^ ^^ 

^— ^ + 23:25x2 = ^^^-^^^ "^^ '^ ^^ 

segment ODBC; 

242 X .7854 = 452.39, area of the whole circle ; 
155.79 + 90.03 = 245.82, area of the two segments ; 

206.57, area of the zone, Ans. 

2. Let 10, the radius, be the hjpothenuse of a right-angled 
triangle, and 8, half the cord, be the base; then, 10* — 
8* = 36 ; ^36 = 6, the perpendicular from the centre 
to the cord ; 10 — 6=4, height of each segment ; then, 

by the rule (Art. 637), ll^2<l2<J x jg^=44.66, 

area of each segment ; 44.66 X 2 = 89.32, area of both 
segments ; 20* X .785 = 

314, area of the circle ; 
89.32, area of the segments. 

224.68, or 224.7, nearly, 

area of zone, Ans. 
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(Abt. 639, p. 43L) 

1. By rule, Art. 837, ^^ X ^^ > ig + _^ = 1627.5sq. ft. 

72 X 20 X 2 , 203 

Q T ^2 y 2 ^^ 1015.5sq. ft. 

Ans. 612 sq. ft. 

(Art. 640, p. 43L) 

1. (20 + 10) X (20 — 10) X .7854 = 235.62sq. yd., Ans. 

2. (157 + 128) X (157 - 128) X .7854 = 6491.331sq. yd. 

= 1 acre 1 rood 14 rods 17 yards 7.4 feet, Ans. 

(Art. 641, p. 431.) 

1. 50 X .886227 = 44.31135 rods, Ans. 

2. 360 X .282094 = 101.55 rods, Ans. 

3. 10000 X .282094 = 2820.94 rods, Ans. 

(Art. 642, p. 432.) 
1. 44.31135x1.12838 = 50.000041113 rods, Ans. 

(Art. 643, p. 432.) 

1. 30 X .866025 = 25.98 inches, Ans. 

2. 5000 X .275664 = 1378.320 feet, Ans. 

3. 80 X .275664 = 22.05 inches, Ans. 

(Art. 644, p. 432.) 

1. 30 X .707106 = 21.21 inches square, Ans. 

2. 80 X .707106 = 56.56848 feet, Ans. 

3. 5000 X .225079 = 1125.395 rods, Ans. 

4. 100 X .225079 = 22.5 inches square, Ans. 

5. 18 4- .225079 = 79.97 inches, Ans. 

6. 20 rods = 330 feet ; 330 -=- .225079 = 1466.15 feet, Ans. 
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(Abt. 6K, p. 422.) 
1. 86.2 -{- 2.155 = 40 inches, Am. 

(Art. 617, p. 433.) 

1. 24 X 18 X .785398 == 339.2919, Ans. 

2. 83Viy X 20J X .785398 s= 531.4698q. feet = 59sq. yd. 

67sq. inches, Ans. 

SOLIDS. 

(Abt. 850, p. 433.) 

1. 28 + 34 + 19 = 76 inches = 6j feet, the perimeter; 6j 

X 13 = 82.33 feet, the area of the sides ; by Art. 613, 
38 X 15 X 4 X 19 = 43320 ; a/ 43320 = 208.1 inches, 
the area of one of the ends ; 208.1 X 2 = 416.2 ; 416.2 
-f- 144 = 2.89, area of both ends in feet ; 

82.33, area of sides ; 
2.89, area of the ends ; 

85.22 feet, sur&ce of the prism, Ans. 

2. 33 X 5 = 165 inches = 13| feet, the perimeter ; 13f X 14 

= 192.5 feet, area of the sides; and, 33^ x 1.720477 X 
2 = 3747.19sq. inches = 26.02sq. feet, the area of the 
two ends; then, 192.5 + 26.02 = 21 8.52sq. feet, sur- 
face of the prism, Ans. 

8. 57in. = 4| feet; 4j X 13 = 61.75sq. feet, the convex sur- 
face of cylinder ; (4j)2 x .079577 X 2 = 3.59sq. ft., 
area of the two ends ; then, 61.75 + 3.59 = 65.34sq. 
ft., surface of cylinder, Ans. ' 

4. 1 acre = 43560sq. feet; IJ X 3.14159 = 5.49778 feet, 

the circumference of the cylinder ; 5.49778 x 5 J = 28- 
.86334, convex surfe.ce of the cylinder ; 43560 -r- 28.86- 
334 = 1509.18 times, Ans. 

5. 16 X 10 X 4 = 640sq. feet; 640 -^ 9 = 71^sq. yards, Ans. 
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(Abt. esi, p. 434.) 

1. 2.52 -- 1.252 = 4.6876 ; a/4.6875 = 2.16506 == the per- 
_ pendicular of the triangle marked by the end of the 

prism; and 2.16506 X 1-25 (half the base) =2.706 = 
area of the end of the prism; 2.706 X 12 = 32.47 cubic 
feet, Ans. 

2. <Art. W8.) 6x1x2x3 = 36; V36 = 6 = area of 

the end; then, 6 X 10 ^ 60cu. feet, Ans. 

3. 3^ X 2§ X 2i = 21|cu. feet, Ans. 

4. 62 X .079577 X 9 = 25.78cu. feet, Ans. 

(Abt. 856, p. 435.) 

1. 2| X 2| = 7^ feet, area of the base ; 2§ X 4 = 10§ feet, 

the perimetOT of the base ; 7^ + 10| X -# = 27jsq. 
feet area, Ans. 

2. 9 X ^ = 90 feet, Ans. 

(Art. «57, p. 435.) 

1. (2J)2 X .785398 x ^V-^ = 20.45, Ans. 

2. By Art. 613, 9x4x3x2 = 216; a/216 = 14.69693, 

the area of the base ; 14.69693 X ^-V^ = 71.035cu. 
feet, Ans. 

(Art. 858, p. 4350 

(1.) 
3 X 6 = 15, perimeter of smaller end; 

5 X 5 = 25, perimeter of larger end ; 

40 X 5 = 200 = surfece of the sides ; 

32 X 1.720477 = 15.4842 = surface of smaller end ; 

52 X 1.720477 = 43.0119 = surface of larger end ; 

258.4961 inches, surface of the frus- 

[tum, Ans. 
20* 
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(2.) 
8^ X 3.14159 = 11.2573, circumference of larger end; 

1|^ X 3.14159 = 6.02138, circumference of smaller end; 

17.27868 X 4 J = 77.75406 = convex 

[surface of the frustum ; 

77.75406, convex surface ; 
(ii? X .785398 = 10.08472, surface of larger end ; 
(iir X .785398 = 2.885246 , surface of smaller end; 

90.7240268q. feet, Ans. 

(Abt. «59. p. 435.) 

1. 27 X 27 = 729, area of larger end; 16 X 1^ = 256, area 

of smaller end; 
729X256 = 186624; V186624 = 432; 432 + 256 + 

729 = 1417 ; 1417 X ^ = 8816.888 ; 8816.888 -4- 

o 

144 = 61.228 cubic feet, Ans. 

2. 23 X .7854 = 3.1416, area of larger end ; 

V X .7854 = .7854, area of smaller end; 

3.1416 X .7854 = 2.46741264 ; a/2.46741264 = 1.5708 ; 

1.6708, 

3.1416, area of larger end ; 
.7854, area of smaller end ; 

5.4978 X^ = 73.304 cubic feet, Ans. 

(Abt. 066, p. 436.) 

1. 24 X (24 X 3.14159) = 1809.55sq. in., Ans. 
2." 7957 J X 25000 = 198943750, Ans. 

(Abt. 667, p. 436.) 

1. 12^ X .523598 = 904.78, Ans. 

2. 25000 X .31831 = 7957.75, diameter ; 7957.75s X .5236 

= 263958J49120.06886875, Ans. 
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(Abt. 668, p. 137.) 

1. 12J X 8.141592 X 2 = 78.54sq. feet, Ajis. 

2. 7970 X 8.141592 X 2143.628558 = 58678093.1 2sq. miles, 

Ans. 

(Art. 669, p. 437.) 

1. (32 ^ (4j)a X 8) X 8 X .5286 = 109.56cu. feet, Ans. 

2. (92 4- 103 X 8) X 9 X .5286 = 1795.42cu. feet. Ans. 

(Art. 670, p. 487.) 

1. (21 + 4) X 4 X 9.8696 = 986.96sq. in., Ans. 

(Art. 671, p. 487.) 

1. (25 + 5) X 52 X 2.4674 = 1850.55cu. in., Ans. 

(Art. 672, p. 487.) 

1. 202 X 32 X .528598 = 6702.05cu. in., Ans. 

2. 882 X 48 X .523598 = 36291.62cu. feet, Ans. 

(Art. 674, p. 488.) 

1. 24 X I = 16 feet, Ans. 

2. 80 X li = 40 feet, Ans. 

8. (26 + 14) -5- 2 = 20; 80 X 20 -5- 12 = 50 feet, Ans. 

(Art. 675, p. 488.) 

1. 8 X 5 X.15 X 8 = 675 ; 675 -f- 12 = 56j feet, Ans. 

2. 2 X 6 X 10 X 20 -5- 12 = 200 feet, Ans. 
8. 10 X 17 X 20 -5- 12 = 283i feet, Ans. 



1. 30 X 10' 

2. 50 X 14' 

3. 90 X 802 



(Art. 676, p. 488.) 
144 = 20f feet, Ans. 
144 8= 68^ feet, Ans. 
144 = 562^ feet, Ans. 
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(AnT. 679, p. 439.) 

1. 27 + (8 X .70) = 32.6 ; 32.62 X 45 X .0034 = 162.602 

wine gallons, Ans. 

2. 30 + (8 X .65) = 35.2 ; 35.22 X 42 X .0034 = 176.9349 

wine gallons, Ans. 

8. Consider the tub as the frustum of a cone, and apply the 
role in Art. 6S9 ; by this rule get the contents of the tab 
in inches, and change the inches to their equivalent in 
gallons ; 

302 ^ 7354 ^ 706.86, area of smaller end ; 

402 X .7854 = 1256.64, area of larger end ; 

1256.64 X 706.86 = 888268.5504; V 888268.5504 = 
942.48 ; 942.48 + 706.86 + 1256.64 = 2905.98 ; 29- 
05.98 X V = 48433 cubic inches ; 48433 -h 231 = 
209. 66 1 liquid gallons, Ans. 

10x5x 4x1728 . 

4. ^^= = 1490/7^ wme gallons, Ans. 

12 X 6 X 2 X 1728 ^^,,^^ , ,. . 

0. 282 "^ 882Jf beer gallons, Ans. 

15X5X7X1728 .^. « , , , . 
o. — 2150 42 ^^ 421.8 bushels, Ans. 

TONNAGE. 

(Aat. 681, p. 4400 

1. 19lT^ = ^fA; Se^ = ^; ^^a. — ^of^ = XD^; 

-^b\PX WX W-X^ = 1184;j^^tons, Ans. 

2. 184A — f of BS{i ^ ^^; SL^X^mX im X 

^ = 1284f If J*J tons, Ans. 

3. 195A-f of 39^ = 171H X 39^ x 19^ X ,\- = 

1 397^^1^-5^ tons, Ans. 

4. 78 — f of 21 = 65.4; 65.4 X 21 X 9 X ^V = 130,^ 

tons, Ans. 

5. 141 X 30 X 15 X ^ =?= 667iJ tons, Ans. 

6. 479 - f of 80 = 431; 431 x 80 X 40 X A = 14517|5 

tolls, Ans. 
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MISCELLANEOUS QUESTIONS. 

(Page44L) 
1- f X ^ = J» ; 1 — if = M» ^s. 

2. As there is a son and a daughter, the son will have ^ of the 
estate, the wife ^, and the daughter |. If there had been 
only a daughter, her share would have been |; conse- 
quently she loses § — ^ = /y. Hence 
y^ : /y : : $2400 : $2100, Ans. 
3. From the conditions of the question, it will readily be seen 
that it was a little more than half-past 5. At 5^ o'clock the 
minute-hand was at 6, and the hour-hand half-way between 5 and 
6, or 2^ spaces from 6. The minute-hand moves twelve times as 
fast as the hour-hand ; hence, while the minute-hand was moving 
from 6 ta the required position, the hour-hand moved ^ as &r, 
and was then as far from the 6 point as the minute-hand was 
beyond. Therefore, the sum of the spaces passed over by the 
hour and minute hands == 2| minute spaces. Hence 2^m. = ^ 
of the required time beyond half-past 5, and ^f = 2m. 18y^s. 
5h. 30m. -|- 2m. IS^^sec. = 5h. 32m. IS^^Tjsec, Ans. 

(4.) 
6)97deg. 55m. 7fur. 35rd. 4ft. 6in.(16deg. 

96 



1 




69i 


■- 


6)124j(20m. 


6)208 J (34rd. 


120 


204 


H 


H 


8 


16J 


6)40|{6fiir. 


6)75J(12fk. 


86 


.72- 


H 


H 


40 


12 


208J 


6)48(8in. 


\ 


48 


Ans. 16deg. 


20m. S«M . ^T^. ■'SJet. '«\s^ 
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5. i + i = fj; i = iV; i = A; 
^JJ : A : : $100,000 : $57,142f, A's part, ; ^^ 

t3^ : ^ : : $ 100,000 : $ 42,857 j, B's part, \ 

6. If the first man's share be subtracted from the whole, there 

will remain ||— ^^ = |J ; and f^ of ^ = ^ = the 
second son's share. And -/^ — ^^ =s ^^ = difference 
of their legacies. ^^ = iff ; m + ^^ = §M = 
legacy of both sons. Hence Jf J — § J| = JfJ == wife's 
' legacy. Therefore 

^'iH'- 257£. 3s. 4d. ^ 635£. Os. lOfgd., Ans. 

7. 63 X 12 X 12 X 1000 X 3 = 27216000 ; 27216000 -^ 

16 = 17010001b. ; 1701000 -^ 2000 = 850^ tons, Ans. 

8. 4ft. = 48in.; 6in. X 2 = 12in.; 48 — 12 = 36in.; 36 -5- 

2 = 18in.; 18 + 12 = 30in.; 48in. : 30in. : : 2001b. : 
1751b., Ans. 
48 — 30 = 18in.; 48in. : 18in. : : 2001b. : 751b., Ans. 

9. 25ft. 4in. = 304in.; 4ft. 5in. = 53in.; 3ft. 5in. = 41in.; 

53x41 = 2173; 53 — 41 = 12in. ; 12x12 = 144; 
144^3 = 48; 2173+48 = 2221; 2221 X.785398 = 
1744.368958; 1744.368958 X 304x8 = 4242305.3058- 
56; 4242305.305856 -^1728=2455.037792=cubic feet 
in the pillars. 2455.037792 x 3000 = 7365113.376 = 
weight in ounces; 7365113.376 -^16 = 460319.5861bs. ; 
460319.586 -r- 2000 = 230.15+ tons, Ans. 

10. If f of a certain sum be taken, and $ 410 be left, it is evi- 

dent that $ 410 is f of that sum, which is 410x7 -r-4 = 
$ 717 J. Now, if $ 717 J remain of a certain quantity after 
^ be subtracted, it is certain that the number from which 
it is taken is ^ of $ 717|r = $ 956.66§, Ans. 

11. i : $15.60 : : $100 : $6240 = sum remitted; $96 : $100 

: : $6240 : $6500 = value of goods sold; $6500 — 
$ 6240 = $ 260 z=i commission, Ans. 

12. $107.50 : $100 : : $9675 : $9000; :^% X $9000 = 

2025£. sterling = the bill ; $ 100 — $ 0.25 = $ 99.75 ; 
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$100 : $99.75 : : $9676 : $9650.81^; $102 : $100: : 
$9650.81^^ : $9461.58^ for investment, Ans. 

13. 15X30 = 450; 15x15=225; 225^3 = 75; 450 
4- 75 = 525 ; 525 X 220 = 115500 = contents of the 
whole monument, and firom this we deduct the contents of 
the cylinder. 15 X H = 165 ; 4x4 =16; 16 -^ 3 = 
5J ; 165 + 5 J =170J ; 170 J X .785398 =133.779459J ; 
133.779459J X 220 = 29431.481053 J = contents of the 
cylinder; 115500 - 29431.481953J = 86068.51894+ 
cubio feet of the monument, Ans. 

(14.) 
A X 1 + ^^ X i + A X i = §f, A's product; 
iV X i + A X J = ig, M's product; 
■f^ X J = ^, P's product ; _ 

^|, sum of the products. 

§1 'H .• •• $ 300: $183.33 J = A pays, ) 

it 'U : .• $300: $ 83.331 = Mpays, > Ans. 

U -ir^ : : $300: $ 33.33^ = P pays, ) 

(15.) 
A 20 X $132 = $2640 
B 25 X $120 = $3000 
C 40 X $100 = $4000 



85 X $6 = $510. 



85 

8 9640 : $ 2640 
$9640: $3000 
9640: $4000 



$9640 

: $510: $139^11^, A receives, 

: $510: $158^Jf, B receives, |- Ana. 

: $510: $2l4ff, C receives, 

(16.) 
$100 X $5.00 = $500 given for the flour; 
$500 X $0.20 = $100 gained on the flour; 

$600 

$100 X $0.03,0 J = $3.05 bank interest of $100 for 6 
months; $100 — $3.05 = $96.95 : $100 : : $600 : 
$618^1^1; $618if§| ^ 100 = $6.18iff|, Ans. 
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17. Wo first find the number of square feet in an acre. 160 X 
272^ = 43560 feet If we extract tbe square root of 
this number, we obtain the side of a square field that will 
contain an acre ; thus, V 43560 = 208.712-}- feet. We 
now divide this number by 3.5 feet, and obtain 59.632-f-, 
the number of divisions in tbe first row. We perceive, 
therefore, that there will be 60 hills, there being one more 
hill than divisions. Now, if we divide 208.712-}- by 59, 
the quotient will be 3.537 feet ; that is, the hills in the 
first row may be 3.537 feet apart, instead of 3.5 feet. 
Thus, our first row will contain 60 hills, which will be 
3.537 feet apart. Our next row will contain but 59 hills, 
the hills being planted in the quincunx order, thus : 
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To find the distance between the rows, we square 3,5 =: 
12.25 ; we then take half of 3.537 = 1.768. which we 
square = 3.125824 ; we subtract this last number from 
12.25, and obtain 9.124176. The square root of this 
number is 3.0206 feet, equal the distance between the 
rows. Now, if we divide 208.712+ by 3,0206, we obtain 
69-}- ; therefore, the number of rows will be 70. To 
obtain the number of hills in the field, we multiply 70 by 
60 = 4200. But, as there are 70 rows, and as half of 
the rows contain only 59 hills, we subtract 35 from 4200. 
Thus, 4200 — 35 = 4165 hills, Ans. 

18. $300 : $700 : : 20 months : 46 1 months, Ans. 

19. $ 1500 4- 150 = 10 ; 10 -|- 2 = 12 children. $ 1500 X 

2 = $3000 ; $3000 -j- 3 == $1000 ; $3000 + $1000 
= $4000; $4000-5-4 = $1000; $ 4000 -)-$ 1000 = 
$5000 ; $5000 X 2 = $10,000, Ans. 

20. 7 — 5 = 2 miles which B gains each day, and he will have 

to gain 80 miles before he overtakes A. 2 miles : 80 
miles : : 1 day : 40 days, the time which it takes B to 
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overtake A. And as B travels 7 miles each day, he 
will have to go, before he overtakes A, 40 X ^ = 280 
miles, Ans. , 

21. 161b. : 801b. : : 24.4in. : 122 cubic inches of lead. J X 
2 = Jin. ; lin. + Jin. = 1.6 inches : 1.5 X 1-5 = 2.25 ; 
2.25 X .785398 == 1.7671455 == area of a section of the 
pipe. From this we subtract the area of a section of 
the calibre of the pipe. 1 X .785398 = .785398; 
1.7671455 — .785398 = .9817475; 122 -h .9817475 = 
124.26-f inches, = 10.35+ feet, Ans. 

22. .785398 x 2 X 2 = 3.141592 ; J X | X .785398 = .441- 
786; 3.141592 — .441786 = 2.699806; 2.699806 X 8 

= 21.598448; | x 2 = g = |; | + 3 = 1.5 ; 1.5 X 
* 1.5 = 2.25 ; .785398 x 2.25 =1.7671455 ; 1.7671455 
— .441786 = 1.3253595 ; 21.598448 -h 1.3253595 = 
16.29-[-in., Ans. 

/i^' Let $100 represent the relative value of what D pays; 
then $100 X 1.08 = $i08 will represent what C pays; 
$ 108 X 1.10 = 118.80, what B pays ; and $ 118 X 1.08 
= $133,056, what A pays. $ 100 + $ 108 + $ 118.80 
+ $133,056 = $459,856. 

$459,856 : $ 100 : : $ 100: $21.74iJ^ff, D pays. 

$459,856 : $ 108 : : $ 100: $23.48^f fff, C pays. 

$459,856 :$ 118.80 : : $ 100: $25.83if^|^, B pays. 

$459,856 :$ 133.056 : : $100: $28.93i|f|f A pays. 
20 X 20 X 20 = 8000 ; $459,856 : $133,056 : : 8000 
: 2314.742003 ; ^/ 2314.742006 = 13.22+fl., which A 
takes; $459,856 : $251,856 : : 8000ft. : 4381.47594ft.; 
,^}^ 4381.47594 = 16.36-f-ft. ; 16.36 — 13.22 = 3.14+ 
ft. which B takes. $459,856 : $359,856 : : 8000ft. : 
6260.324971ft. ^6260.324971 = 18.42ft.; 18.42 — 
16.36 = 2.06+ft. which C takes. 20— 18.42 =1.58+ft. 
which remains for D. 

g4. As B paid 20 per cent, more than A, and 10 per cent, less 
than 0, we obtain their shares paid as follows : 

21 
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For each dollar A pays, B pays $ 1.20, and C pays $ 1.33J ; 
$ 1 + $1.20 + 8 1.33 J = $ 3.53^. Therefore, 

$3.53i : $ 1.00 : : $ 10.60 : $ 3.00, A paid. 
$ 3.53| : $ 1.20 : : $ 10.60 : $ 3.60, B paid. 
$3.53| :$1.33i : : $10.60: $4.00, C paid. 

As A paid $3.00, his share of the stone will be 
300 15 ^. 860 18 ^, 400 20 



1060 53 ' ' 1060 "" 53 ' ' 1060 "" 53* 

65^ = 4225, square of the diameter of the stone. 
3^^ 9in., square of the place for the axle. 

4225 — 9 = 4216, to be divided among A, B, and C. 

4216 X i^ = 1193.20, A's part. 

4216 X if = 1431.84, B's part. 

4216 X i $ = 1591, C*s part. 

4225 — 1193.20 = 3031.80 ; //3031.80 = 55 inches. 

65 — 55 = lOin. ; 10-5-2 = 5 inches, A grinds off. 

3031.80 — 1431.8 = 1600 ; VRUO = 40 inches. 

55 — 40 = 15 ; 15. -H 2_= 7 J inches, B grinds off. 

1600 — 1591 = 9 ; V9 = 3 inches. 

40 — 3 = 37 ; 37—2 =18^ inches, C grinds off 

A grinds off 5 inches, B 7 Jin., and C 18|in., Ans. 
Note. — In the solation of this problem we have omitted small fractions. 
25. It is evident that in every case the drawing off of one gallon 
from the cask full leaves in it ^^ of its previous contents. 
Hence the quantity of wine left the first day is ^^ of 10 
gallons ; the second day, y^^ of that ; and so on, till at the 
20th day it is only 10 gallons multiplied by the twen- 
tieth power of ^j^ ; and if this quantity be taken from 10 
gallons, the remainder will be the quantity of water. By 
similar reasoning it would be shown that the quantity of ' 
water contained in the cask, at the end of the second 
period of twenty days, would be equal to the quantity 
last mentioned, multiplied also by the twentieth power of 
■fjj. Now, the twentieth power of -f^, or .9, is .121576- 
65459. (.9* « .6561 ; .9^ — .43046721 ; .9« X .9' X 
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.9* = .9^ = .12157665459.) The product of this by 10 
taken from 10, the remainder is 8.7842334541, the 
quantity of water in the cask at the end of 20 days ; and 
the product of this by .d""^ is 1.0679577+ gallons, or 
more than a gallon and half-pint, Ans. 

^. 18.5 X 18.5 X 18.5 X 8 = 50653 ; 4/50653 = 37in. 
wide ; 8x8x8x8±= 4096 ; ,s/4096 = 16in. deep, 
Ans. 

27. As the metal is lin. thick, the diameter of the innei 

sphere is 3in.; 5 X 5 X 5 X .5236 X iU = 16.88611b., 
weight of the shell, if it were solid iron ; 3 X 3 X ^ X 
.5236 X iU = 3.64739761b., weight of the inner sphere, 
if it were iron ; 16.8861 — 3.6473976 = 13.2387+lb., 
Ans. 

28. As the two hands had precisely changed positions, they 

together had passed round through all the spaces of the 
dial-face; but, as the minute-hand always goes through 
60 spaces while the hour-hand goes through 5, both going 
through 65, therefore 65 : 5 : : 60 (the distance passed 
over by both hands) : 4j8gmin. or spaces, passed over by 
the hour-hand, and which is also the distance the minute- 
hand was in advance of the hour-hand. But at 2 o'clock 
the hour-hand was 10 minutes in advance of the minute- 
hand; consequently the minute-hand had gained lOmin. 
-f- 4y^ = 14y87jmin. on the hour-hand ; then, since the 
minute-hand always gains 55min. in 60min., how long 
was it in gaining 14Y®|jmin. ? 
55 : 60 : : 14^^^ : 15^^||min. = 15 min. 56^jSec. after 2, Ans. 

29. 20 X 20 = 400 ; 400-^3 = 133.3; V133.3 = 11.5469; 

11.5469*^ .= 1539.58+cu. in., Ans. 

30. 90 X 40 = 3600; a/ 3600 = 601b., true weight, Ans. 

90 — 60 = 301b. ; 60 — 40 = 201b. ; 301b. : 20lb. : : 
3ft. : 2ft. ; that is, the arms of the scales are to each other 
as 2ft. to 3ft., Ans. 

31. Both wheels being of the same height, and the outer 
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vheel making two turns while the inner one makes only 
one turn, it will follow that the outer ring will be twice 
the circumference of the inner ring. The distance between 
the rings being 5 feet, and the circumferences of circles 
being as their diameters, it will also follow that the diam- 
eter of the inner ring will, be 10 feet, and the diameter of 
the outer ring 20 feet. And if the diameter be 20 feet, 
the circumference will be 62.83-(- feet, Ana. 

32. 72 X 72 X 3.141598 = 57001d. = 237£. 10s. Id., Ans. 

33. The annexed diagram may represent the conical glass, ABC 

• being the cone, and F D G H a globe or sphere immersed 
in it. If A B be 5 inches, A D will 
be 2.5 inches, because AD is half^ 
of A B. A D C is a right-angled 
triangle ; therefore the side A G may 
be found ; thus, V A D' + I TC-' = 
AC; V2.5~X 2:5 + 6^05 = 6.5 
= A C. Because A D E F is a reg- 
ular figure, and the angles A D E 
and A F E being equal, each being a 
right angle, and the sides D E and F E being also equal, 
because they are radii of the circle D F H G, the sides 
A D and A F are also equal. A D is 2.5 inches ; A F is 
also 2.5 inches. If A C be 6.5 inches, and AF 2.5 
inches, F C will be 4 inches ; 6.5 — 2.5 = 4 inches. 
Then, by similarity of triangles (see page 389), CD: 
1) A : : C F : F E; 6in. : 2.5in. : : 4in. : l§in. = F E. 
If F E be l|in., F G will be 3 J in. = -\^in, because F G 
is the diameter of the sphere, and F E the radius, or semi- 
diameter. By mensuration of solids (see pages 435 and 
436), we find the contents of the cone and sphere in 
the following manner : 

5 X 5 X .785398 X 2 = 39.2699in. = contents of the cone; 
^- X ^' X -tf X . 5236 = 19.3925 in. = contents of the sphere ; 

19.8774in. = the cubic inches of water 
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that will remain in the cone after the sphere is immersed. 
Haying taken it for " granted " that cones, spheres, and 
all similar bodies, are to each other as the cubes of their 
homologous sides, we say, As the quantity of water it 
requires to immerse the sphere in the given cone is to the 
cube of the diameter of the sphere, so is any other quan- 
tity of water in the conical glass to the cube of the diam- 
eter of a sphere that may be immersed in it. Now, the 
quantity of water given to immerse the required sphere is 
■J of the contents of the conical glass = -aai^6-8-Q_ = 
7.85398 cubic inches. The cube of the diameter of the 
given sphere is J>^ X ^ X -y^ = ^^J^^in. Therefore 
19.8774in. : J^J^ain. : : 7.85398in. : 14.634114529+ in. ; 
/5/14.634114529 = 2.445+in., Ans. 

34. Let the larger circle of the annexed figure represent the 
farm of the lady, and the three smaller circles the farms 
of her daughters. To construct this figure, make the 
equilateral triangle C B D, 
each of whose sides is 10 
rods, or inches. Bisect each 
of the sides D 0, B, B D, 
in the points L, E, K ; and 
draw the lines IF, EG, H 
M, at pleasure. Upon the 
points C, D, B, as centres, 
and with the distance C L as 
a radius, describe the circles 
G L K, L H E, KEF. Upon the point A, as a centre, 
where the lines I F and H M intersect each other, and 
with the radius A G, describe the circle G I H N F M, 
and it will touch the peripheries of the smaller circles 
without cutting them. The sides of the triangle being 
10, the diameter of each of the smaller circles will 
be 10. Because C D E is a right-angled triangle, C E = 

VCD^ — DE2; VIO X 10 — 5 X 5 = 8.660254+ ; 
21* 




246 KEY TO 

and as C D E and A D E are similar triangles, C E : 
G D : : D E : D A; that is, 8.660254 : 10 : : 5 : 5.77- 
35027 = AD. If we add HD = 5 to DA, we have 
the semi-diameter of the larger circle, 5.7735027 -j- 5 = 
10.7735027. By multiplying this last number by 2, we 
have the diameter of the larger circle, 10.7735027 X 2 
= 21.5470054. As the area of a circle may be found 
by multiplying the square of the diameter by .785398, 
therefore, by dividing the area by .785398, the quotient 
will be the square of the diameter. The area of the lady's 
field is 500 acres = 80000 square rods ; 80000 -h .785398 
= 101859.18, square of the diameter; a/ 101859.18 = 
-319.154006+ rods = diameter of the lady's farm. To 
find the diameter of each of the daughters' farms, we say, 
As the diameter of the larger circle in the diagram is to 
the diameter of one of the smaller circles in the diagram, 
so is the diameter of the lady's farm to the diameter of 
either of her daughters' farms. 21.5470054rd. : lOrd. 
: : 319.154006rd. : 148.119889+rd. = diameter of the 
daughters' farms ; and the distance of their houses from 
each other, 148.119889 X 148.119889 X .785398 = 
17231.2406+ square rods in each of the daughters' 
farms; 17231.24+rd. ^ 160 = 107 A. 2R. 31.24+ 
rods = acres, &c., in each of their farms ; 107 A. 2R. 
31.24rd. X 3 = 323A. OR. 13.72rd., amount of the 
3 daughters' farms; 500A. — 323A. OR. 13.72rd. = 
176A. 3R. 26.28rd. the lady retained. To find the dis- 
tance of the lady's dwelling-house from those of her 
daughters, we subtract the semi-diameter of either of the 
daughters' farms from that of the lady's; thus, 319.154-j- 
rd. ^ 2 = 159.577+rd. ; 148.119+rd. -^ 2 == 74.059+ 
rd.; 159.577+rd. — 74.059+rd. = 85.518+rd. 
We therefore find that each daughter's farm contained 
107A. 2R. 31.22p. The mother retained 176A. 3R. 
26.34p. The distance from one daughter's house to the 
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othOT was 148.119817+ rods. The mother's dwelling- 
house was distant from her daughters, 85.514- rods, 
Ans. 
This question can also be solved by using the principle laid 
down in Art. 645* 

35. The pupil, to understand this problem, will first obtain the 
number of feet in the diameter of the garden ; 10 X 1^.5 
= 165 feet ; 165 — 5 = 160. The trees are, therefore, 
to be set on a piece of ground 160 feet in diameter. Let 
the pupil place 1 tree in the centre of the garden ; around 
this let him place 6 other trees, at the distance of 10 feet 
from each other ; he will then perceive that they stand in 
a hexagonal form. Let him enlarge this hexagon by plac- 
ing another row of trees around it at the distance of 10 
feet each ; and this will require 12 additional trees. If 
we examine this hexagon, we shall find that each side of 
it contains 3 trees. Let us enlarge this hexagon, by 
placing another row of trees around it, and we shall find 
it will require 18 trees, and that each side of the hexagon 
contains 4 trees. We continue thus to enlarge the hexa- 
gon, until we have set 8 rows round the centre tree. 
Bach side of the hexagon will then contain 9 trees. To 
compute the number of trees in the hexagon, we find the 
number of trees that compose the periphery of the first 
hexagon to be 6 trees, and the number that compose the 
periphery of the larger hexagon to be 48. We therefore 
add 6 to 48, and multiply the sum by the half of 8 =,4 ; 
thus, 6 + 48 == 54 ; 54 X 4 == 216. To this we add 
the tree in the centre, 216 -[- 1 = 217. If we now exam- 
ine our figure, we find we can set 4 more trees at the 
base of each side of the hexagon, within the limits of the 
prescribed field. Therefore, 4 times 6 = 24, to be added 
to 217 ; thus 217 + 24 = 241 trees, Ans. 
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Note. — Ab Uie radius of the prescribed limits is 80 ft., 80 -^- 10 » 8: 
namber of hexagons. 

To prove that there can be 4 trees, and 
only 4, placed beyond each side, let A B 
represent one side of the outer hexagon, C 
being the centre of the garden, and the arc 
A £ B the prescribed limit, 2^ feet fronvthe 
outdde of the garden. Draw C £ perpen- 
dicular to A B, and it will also bisect it. 

CD* » C~a' — AT>' = 6400 — 1600 =! 

4800; a/4800 « 69.28+= CD. CE 

— C D = 80 — 69.28 = 10.72 =: D £ ; hence it is evident that there can 

be another row placed below A B. To find the distance of this row 

fh>m A B, wo have to find the altitude of an equilateral triangle, each 

side of which is 10 ft. 102 — 52 = 75 ; a/7S = 8.66+= D F. 69.28-f- 
8.66 =s 77.94-4- =C F. Having placed 4 trees on this row, we wish to 
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ascertain whether the one at G is within the limit. CG =CF +FG = 
6075 + 225 = 6300 ; a/ 6300 = C G. As this is less than 80, O is mthin 
the limit. If wo add one more tree on a line with F G, its distance from C 
= V6076 + 626 = a/6700, which is greater than 80, and consequently 
the tree would be vfithout the limit. Henoe there can be only 4 trees added 
on each side. 



36. 90s. = lOBOd. ; 3s. 9d. = 45d. As A would reap the field 
in 9 days, he would in 5 days reap ^ of the field ; there- 
fore, 1 — J = I = the part of the field which B and C reap j 

xifrr = 2*^; * -^ 2h = ¥i* I W — §i = Wj 

VBI= ; 783 ^ 9 = 87 ; 87 -f- 2 = 43.5; (43.5f = 
1892.25; 1892.25—1080 = 812.25; V 812.25'= 28.5; 
43.5 — 28.5 = 15 days = the time B would reap the 
field. We therefore perceive that A would do f of the 
work, and B -j^ of it, in 5 days ; |^ + A = f of the 
work would be performed by A and B in 5 days. There- 
fore, 1 — f = i would be performed by C in 2 days, or 
^ in 1 day. And if ^^ of it be reaped in 1 day, it is 
evident that it would require 18 days for to perform 
the whole labor. Therefore we find that B would reap 
the field in 15 days, and C in 18 days, Ans. [ See solu* 
tioD, p. 252. 1 
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OPERATION BY ALGEBRA. 

&0s. -= 10801 ; 8s. 9d. =- 45d. Let a; = the time in which 

B can do the work. Then 9 : a: : : 45 : -^ = the sum 

which C muct receive irom A in part payment for his 

45 
labor. Then 45 -| = the money received by C for 

his 2 days' labor. Now, it is evident that the sum received 
by C must bear the same proportion to the sum received 
for the whole work, as the part of the work which he 
performs bears to the whole work. 

45 -L ^ 5£ X -I- 9 
Hence — T^n^ = -777—- denote the part of the work per- 

X I 
formed by C. Therefore -^r- 'work : 1 work : : 2 days : 

2 432 

|~^ = — — pr = the time in which C would do the whole 
216 a; + 9 

work. Now, since from the question and the operation 

X 

we see that A performs ^ of the work, B - of it, and 

*) 

~Xn of i<^» i* is evident that - 4- _ 4- "T. = 1 work. 
210 9 9 zlo 

Or, - -| — oTTT- = 1 — n = o' ^^i^^» being reduced and 

transposed, gives a: = 15 days = the time in which B 

432 432 
would reap the field. — -—^ = —- = 18 days = the 

time in which C would reap the field, Ans. 

87. 4 — i = 3| ; 4 : 3J : : 40 : ^^; Ijyd. = 24na. ; 24na. 
— IJna. = 22ina.; 24na. : 22Jna. : : 2Jyd. : 2^yd. = 
J^yd. ; i\^ X -W = ^SIF = 81 Jlfyd. ; 5qr. = 

l^yd.; 20 - 1^ = 18|yd. ; -^=W' 5qr. = 20na.; 

20-i = 19i; 19i X +i = IS^^na. ; 81i||yd. = 
1307i|na. ; 1307^ ■¥ 18^ = Tl-^^yd., Ans. 
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38. Let the tower at A be 30 feet high; that at B, 40; at C, 50. 

First. What point F in the side A B is eqnallj distant from 
the top of the tower at A 
and the top of that at B ? 

The square of the distance 
from F to the top of the 
tower A is the square of 
its distance from the foot 
of A -j- 900 ; the square 
of the distance from F to 
the top of B is the square 
of the distance from the 
foot B 4- 1600 ; if the distances of F from the tops of 
A and B are equal, the square of its distance from the foot 
A is greater by 700 than the square of its distance from 
the foot B. A F2 - B F = 700. But A F + B F = 
200; now, A F^ — B F = (A F + BF) (A F — BF), 
A F — B F=3J; and therefore A F=101J, B F = 98i, 

Finding a similar point Gr on B C, we get B G = 102J, 
GG = 97|. 

At what point L does the line FL perpendicular to AB meet 
B C ? Draw C D perpendicular to A B. 

Then, as A and B are similarly situated with regard to C, 
A D = D B, and each = ICO. 

Then D F = 1| ; therefore C L = SJ, as D F must be J of 
CL, if DBisiofCB. 

If C L = 3i, L a must bo C G — C L = 97 J — 3J = 944. 
Draw G K perpendicular to B C. 

Now, the foot of the ladder is on the line F L, for every point 
in FX is equally distant from the top of the two towers 
A and B. Again, it is on the line G K, for every point 
in G K is equally distant from the top of the towers B 
and C ; therefore it is on the intersection N of F L and GK. 

Now, the triangle L N G is similar to GDB; then L N is 2 
times N G, and ETT' = 4 times NIGf ; then TG^ = 3 
times "NG"; LG' = 8883.0625, then HU' = 2961- 
.020SS. 
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The square of the length of the ladder = height of tower 
C^ + CG^ + NG^. 

Square of height of C, . 2500 
CG2, . . . . 9555.0625 
NG^, . . . . 2961.020 83 
Square of length of laddder, 15016.08333 
Length of ladder, . . 122.54+ 

To find the distance of the foot of the ladder from the foot 
of each tower, we subtract the square of the height of 
each tower from the square of the length of the ladder. 
This gives 

NTS? = 14116.083 N A = 118.811 

WW = 13416.083 N B = 115.827 

NTP = 12516.083 N = 111.875 

SECOND SOLUTION. 

A line drawn from either angle to the middle of the oppo- 
site side divides the garden into two equal right-angled 
triangles ; and the length of this line, found in the usual 
way, is 172.2-f-ft. Draw, in the same manner, lines from 
the other two angles, and the three lines will intersect 
each other at the centre ; and the garden will be divided 
into six equal triangles, similar to the first two. Then 
172.2+ : 200 :: 100 : 115.6ft. = distance of the centre 
from the foot of either tower. A ladder placed on this 
centre, reaching to the top of one of the towers, will be 
the hypothenuse of a vertical triangle, of which the tower 
is the perpendicular, and 115.6ft. the base. Now, since 
the three vertical triangles have equal bases,, and, since the 
height of the tower B is an arithmetical mean between the 
heights of the towers A and C, it follows that the square of 
one base, plus one third of the squares of the three perpen- 
diculars, will equal the squares of an average hypothenuse, 
or the length of a ladder, which, placed at some point, will 
reach to the top of each of the towers. Finally, find the 
distance of this point from the foot of each tower, as in the 
last paragraph of the first soVvxlioii. 
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ADDITIONAL SOLUTIONS. 

Ex. 16. Arith. p. 295 (Key, p. 156). It is evident that the interest 
on the note, for the required time, at 6 per cent., is equal to 
the interest of the nominal present worth fo^ the same time, at 
6i per cent. Therefore, the note must exceed the nominal 
present worth in the ratio of 6^ to 6, or of 13 to 12; hence 
the nominal discount, or interest of the note, must have been 
^ of the note. Then, since the interest of any sum for one 
year at 6 per cent, is ^g^. of the same sum, we have ^^^ : 
^ : : 1 year : 1 year, 3 months, H/tj days, Ans. 

Ex. 36. Arith. p. 444 (Key, p. 248). As A could reap the field in 
days, he would in 5 days reap |. of the field, and B and C 
would, in 5 days, reap 1 — ^ = |. of the field. Now, the 

whole sum received for reaping the field was 90 shillings ; con- 
sequently A would receive ^ of 90s. = 50s. for his labor^ and 

B and C ^ of 90s. ^^ 408. for their labor. 

But, by the question, B receives 3s. 9d. s= 3.75s. less by em- 
ploying C. Hence, as the sum which B receives is to the sum 
A receives, so is the sum B receives less by employing C to 
the sum A receives less by employing C. Of tins proportion 
there are given only the second term, 50s., and the tnird term, 
3.758. 

Since the product of the extremes is equal to the product of the 
means (Art. 336) , it is evident that the product of the first 
and fourth terms will be 50 X 3.75 = 187.5. 

Also, since the sum of the first, third, and fourth terms is 40s., 
and the difference between 408. and the third term, 3.75s., is 
36.25s., it is evident that the sum of the first and fourth 
terms will be 30.25. . 

Then, having the sum of the first and fourth terms, 36.25, and 
their product, 187.5, these terms may be found by Art. 552. 

Thus, 36.25 -^ 2=18.125, half the sum of the two terms; 
(18.125)2 = 328.515625, the square of half the sum; 
328.515625 > - 187.5 = 14 1.015625, the square of half the 

difference ; V 141.015625 = 11.875, half the difference of the 
first and fourth terms; 18.125 + 11.875 = 30s., the first 
term, or the sum B receives; and 18.125 — 11.875 = 6.25s., 
the fourth term, or the sum A receives less by employing O. 

As B received 30 shillings, C received 40 — 30 = ICte. 

30s. : 90s. : : 5 days : 15 days, the time B would reap the field. 

lOfl. ; 90s. : ; 2 days : 18 days, the time would reap the field. 



THE END. 
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MERITORIOUS AND ECONOMICAL, 
Tested and proved, these books have an unprecedented popularity. 

Over 1,600,000 Oopies iix xise ! 



DISTIHGDISHII(G FEATUIjES. 



1. A complete course for all classes of learners, upon the same plan and by 
one author. 

2. The Primary Books are strictly elementary, and not mere abstracts or 
abridgments of larger works. 

3. Each book is complete in itself, but so constructed as to prepare the 
learner for systematic progress. 

4. The methods and processes are entirely modern, and most happily combine 
mental and written processes. 

5. The course is arranged with a view of saving the time, of the learner, and 
of expense, by the use of the smallest number of text-books. 

6. The several books are beautifully illustrated, printed upon sized paper, and 1 
handsomely and durably bound. 



SCHOOL OFFICERS 

Oontemplating a change of Mathematical Text-Books, are invited to 
examine GREENLEAF'S NEW SERIES. Address, 

ROBERT S, DAVIS & CO., 

36 Bromfleld S^.^ ^t^'sNjwv* 
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GREENLBAF'S NEW MATHEMATICAL SERIES. 



Q-B/EB3<rT iT^ AlF'S 



NEW SERIES OF ARITHMETICS, 



£acli Book is complete In Itself, and sold separately. 



Superior to all others in use. 



I. In clearness of statement. 

a. In progressive development. 

3. In logical arrangement. 

4. In conciseness and accuracy. 

5. In simplicity of analysis. 



6. In improved processes. 

7. In conformity to business usages. 

8. In variety of practical probieras. 

9. In conformity to new legal standards. 
ID. In adaptation to all classes of pupils. 



NEW PRIMARY ARITHMETIC, 

This book is on the plan of Object Teaching, and is beautifully illustrated 

It combines Written and Oral Exercises, in lessons, all of an inviting 
and attractive nature. 

Primary Classes are fully prepared by its use foi the next book of th* 
series. 



NEW ELEMENTARY ARIXflMETIC. 



A Comprehensive Manual, at once inductive, analytic and useful, ex- 
pressly prepared to provide for new educational demands. 

It is especially adapted to Intermediate Classes, and to the wants di 
pupils whose limited opportunities require that they should learn much in the 
shortest possible time. 

It brings together in a brief form the essentials of arithmetic, mental an<J 
written, the /undamental rules, fractions, percentage and interest, and with th< 
New Primary ^ri^hinctic forms a com.pTl.kvis. co\3^^^,\xv o'\\^ •YNN^^'ftooKS 
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NEW PRACTICAL ARITHMETIC. 

A Complete Arithmetic, entirely modern in its methods, and combining 
throughout practical utility with scientific accuracy. 

It was the first to make written exercises intellectual, to thoroughly enforce 
educational results by means of systematic review questions and exercises, and to 
introduce certain technical WORK of great value to Business Men, Farmers, 
Masons and Carpenters. 

The extent to which this book has caused like books to be revised or re-writ- 
ten, is a sufficient evidence of its standard character. 

Its important features, such as the early introduction of the decimal point, 
the avoiding of many special rules, and of obsolete or extraneous matter, and the 
introduction of valuable new applications, have aided to make this work the most 
popular of its kind now before the public 

In it may be found, treated in a practical manner, the Metric System, Stocks 
and Government Securities, new par of English Exchange, and the new legal 
values of Foreign Coins, 



It will be noted that this work, with Greenleaf's New Primary and New 
Elementary Arithmetics, forms a clear, practical, comprehensive system, a time- 
saving and labor-saving course, 

C03S^CT>I1,ETB IHST ODNTHi^ST THI^BB BOOKIS, 

and is believed to be the cheapest, most convenient and productive, that has ever 
appeared. 

By their use, in comparison with some extended courses of five or more 
books, it is safe to say that the learner may not only make better progress, but 
at least 

Save Two Years of Valuable Time! 
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GREENIiEAr»S ARITHMETICS 

have been approved for, and are now used, in the most important Schools of 

BOSTON, NEW YORK CITY, PHILADELPHIA, 

and many other cities ; and have been recently introduced into upwards of 6j800 
Sol&ools in the Eastern and Middle States, including enUrg uniformity in 
numerous counties. 

GREENLEAF'S is the standard in upwards of 1,000 Cities and 
Towns in the New England States alone. 



TESTIMONIALS. 



From Rbv. Lkvkrett Griggs, School Visitor^ Bristol^ Conn,, April 3, 1875. — " Some years 

since, GreenleaPs Arithmetics were used in our schools. They were displaced by . 

Last Fall the Board unanimously adopted Greenleaf s New Series, to the great satisfaction of our 
most accomplished teachers, as well as that of our school ofi^cers." 



From S. B. Frost, Principal of Union Graded School, KiUptgly^ Comm., April 39^ 1876. — 
"Greenleaf 's New Series of Arithmetics were recently adopted for the Schools of Killingly. 
Teachers and pupils seem more than pleased with them. The series is well graded through its 
successive books ; admirably arranged, concise and logical in definitions, and seems tp present all 
the new methods which recent improvements made in teaching have developed. The New Prac- 
tical Arithmetic is well named. It is sufficiently full for all ordinary piuposes, and is characterized 
by a happy combination of beauty in the type, clearness and preciseness in the language, and is, 
I tliink, ihg best work of the kind extaniJ* 



From Linus T. Gilbert, School Visitor, Litchfield, Conn., Jan. 2, 1875. — "Greenleaf's 
New Series of Arithmetics are just what we have wanted for some time. I think ^txa/ar superior 

to — — , formerly in use. I am pleased that they have been introduced in our schools. 

There are many new features in the books that must commend them to towns now using books 
like , as we formerly had.*' 



From S. T. Duttom, Principal South Norwalk School, CU, April, 1875.—" I have used 
GreenleaPs Mathematical Works, and take pleasure in testifying to the rare excellencies which 
they possess. So well are they adapted to l\ve popuV^T 'wai\\& vVvaX I uever heard a teacher apeak 
of them as deficient in any respect.'' 
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From E. T. Hayward, Principal W. District Grammar School^ RockviUe^ Ct,<, April, 1875. 
." Having tested GreenleaTs New Arithmetics in my school for a term of fourteen weeks, I cheer- 
fully recommend them to the favorable consideration of all teachers in need of good text-books. 
The prominence given to the principles embodied in the fundamental rules, and the constant 
attention to practical applications throughout the works are prominent excellencies." 



FrofH R. B. Clarks, Fitchburgt Jan. 23, 1875. — " We have used GreenleaTs Series, as a 
whole, or in part, for several years, with entire satisfaction. In my opinion they have not been 
surpassed in excellence as text-books.'* 



From Percy S. Bryant, Principal 0/ High School^ TkompsonvilU^ Conn. — " I have care- 
fully examined Greenleafs New Mathematical Series, and consider it superior to any with which 
I am familiar. I gladly reconunend it to all who desire first-class text-books." 



From E. D. Sanborn, Professor in Dartmouth College. — "GreenleaPs works have all a deserved 
popularity, and their general use attests their excellence. The most experienced teachers adopt 
thtm,^'* 



From I. Van Houtbn, President of Board of Education, Pater son, N. J. — "At the last 
meeting of the Board of Education of this city, Greenleaf 's New Series was adopted for exclusive 
use in our schools." 



From Alanson Palmer, Superintendent of Schools, Long Island City, N. Y. — " A trial of 
three years has satisfied all our principals of the general superiority of Greenleaf 's Arithmetics, 
and all are favorable to the Jx)oks. The New Practical we consider /^)>;^c-/<V7/(, both as to arrange- 
ment and on account of new and important matter contained in it." 



From George C. Fhnn, Principal of Grammar School^ Ware, Mass. — *' For accuracy 
and conciseness. Greenleafs New Series of Arithmetics, now used in all our schools, is 
unsurpassed." 



From A. C. Brackett, Principal of Storer Normal School, W. F<».— "We shall hereafter 
use Greenleafs Arithmetics, and no others, in this institution." 



From D. C. Stonbj Professor in Oakland College, Col. — " I have used Greenleafs Arithme- 
tics for several years, and am not disposed to change." 
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From J. S. CiLLSY, Prmcipal of Graded School^ Brandon, Vt. — " We have used Green- 
leaf's Arithmetics in the Graded School for five years, and we shall continue to use them in years 
to come.*' 

From J. H. Waucbr, Coumiy Exammer, Btrgtn Coumiy, EngUwood, N. 7*~" Having 
used GreenleaPa Mathematical Text-books in the school-room for several years, it gives me 
pleasore to state that I know of no books so well adapted to the wants of our public schools." < 

From Dr. John M. Brbwster, Superintendent of PnUic Schools, Pitisfield, Mass.-^ 
** Greenleaf 's Arithmetics were btroduced last Fall, by the unanimous vote of the School 
Committee, into all the public schools of Pittsfield ; and all concerned, teachers and pupilS) 
are glad of the change. We feel confident that now we are in possession of the best Arithme- 
tics our pupils have ever used." 



From Rev. J. £. Robins, S. S. Commititet Hooksett^ AT. H^ Jan. 26, 1876. --*' We are using 
Greenleaf's New Elementary Algebra, and Practical Arithmetic, in the schools of this town. 
Think that they are the *«<.» 

From John H. Goodalb, Superintendent 0/ Schools, Nashua, N.H.f^xxne 10,1876. — "Rob- 
ert S. Davis & Co. Genilemen: — After much deliberation, twelve months ago, Greenleaf's 
Series of Arithmetics was adopted by the School Board of this city. It has given entire satis/aC' 
tioH both in the ]>rimary and in the advanced grades. The work, in its statement of principles, in 
its illustrations, and in its selection of problems, is well adapted to the present condition and 
future requirements of the scholars of our public schools." 



From H. R. Burrington, ChicoPee High School, Chico^ee, Mass., May 37, 1876. — ^"We are 
using Greenleaf^s New Series of Mathematics in our schools, and like them very much. I con- 
sider his * Mathematical Course ' as now improved inferior to none in use. Clear and Compre- 
hensive, thorough and complete in its treatment of subjects, especially those of the most practical 
use in life, the course seems to roe to include just what is required in a good mathematical educa- 
tion. I have iised Greenleaf s Mathematics for several years, and have not yet found any I would 
exchange for them." 

From D. Copbland, Principal Wyoming Seminary^ Kingston^ Pa., March 7, 1876. — "We 
have for several years used Greenleaf s New Arithmetics in this Seminary, and find them well 
suited to the wants of students. We have seen no works on the subject that suited us better." 



From D. E. Millbr, Superintendent of Schools^ St. Johnsiury, Vt., April 6, 1876. — " From 
personal acquaintance with Greenleafs Arithmetics, I can say they are as good as any thing of the 
kind with which I have met." 

From Edward A. KiNCSLinr, Principal High School^ Nashua, N. H., May 17, 1876.— 
"Greenleafs New Series of Arithmetics has been used exclusively in the Nashua public schools 
for the past school year, and the Algebras of the same series, for several years. These works have 
given universal satisfaction, and completely supply the needs of our schools in that direction. 
Their systematic, concise, thorough treatment of the various rules is unequaled by any work I 
have had the pleasure of examining ; and the success of our teachers in using them is the very 
highest tribute to their real practical value in the school-room." 



From Wjluam C Crippbn, Principal Normal School, yohnson, Vt., Jan. 31, 1876. — "We 
^ have rezdopted Greenleafs Series of Arithme^cs. 11 \hex« are better books in the market we 
have not seen them, and we state it as an opmioti coT)£kxm«di )q^ ^<t >aat ^ ^'Qosa V^ks^ that 
Greenleafs mathematical works are as yet uxniv^led." 
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From S. W. Landon, Principal and Superintendent of Schools^ 'St. Albans^ Vt.^ April 14, 
1876.— By the unanimous action of the School Board, GreenleaFs New Arithmetics have just 
been introduced into all of our schools, to the very evident gratification of teachers, pupils, and 
parentSi AH who have known the excellences of Greenleaf 's books, formerly in use, cannst fail to 
be perfectly satisfied with the New Arithmetics, presenting as they do many improvements. After 
a careful examination of the books, I urgently recommended their adoption, and do most heartily 
indorse the opinion expressed by the action of the Board, that Greenleaf's New Arithmetics are 
more comprehensive, practical, and better adapted to our public schoolsi than any others that I 
have seen." 

From J. G. Dbajibokn, Superintendent 0/ Schools^ Manchester^ A^./T., June 14, 1875. — "I 
Vave always felt very friendly to Greenleafs Mathematics, and know of none superior." 



From LuTHBR Emerson, .^xw^«r of School Committee^ Haverhill^ Mois.f A^xW 14, 1876. — 
** I believe Greenleafs Arithmettics have neves, been excelled. The iVir«e; Arithmetics and Algebras 
ar^ giving universal satisfaction in our schools." 



From John B. Thurston, Superintendeni of Schools^ Monipelier^ yt., Jan. 5, 1876. — "The 
Arithmetics sent me ware duly received, and their merits readily seen. They have since been 
§dopted for all the schools of this town." 



From J. C. Stockwkll, Principal Grammar School^ Hartford^ Conn.y Feb. 9, 1876. — "I like 
Greenleafs New Arithmetics, but am especially pleased with the combination of mental and writ- 
ten work." 

From Augustus Morsb, Principal of Grammar School, Hartford, Conn., Feb. 12, 1876. — 
"Greenleafs New Arithmetics are admirable books, and well adapted to the class of pupils for 
which they are prepared." 

From Gbo. E. Nichols, Principal High School, IVebster, Mass., Sept. i, 1875. — " Greenleafs 
Series of Mathematics have won their high reputation justly, — upon their merits. In matter, 
method, and form, they are incomparable. After six years' use and comparison with competing text 
books, 'I unhesitatingly pronounce them the best. Within the past year, with the full indorse- 
ment of our teachers, and with the unanimous vote of our School Board, Greenleaf 'S New Series 
have been introduced into all oUr schools." 



From Hannah E. Choatb, Principal of Bently Grammar School, Salem, Mass., Feb. 23, 
1876. — " I have used Greenleaf's Practical Arithmetic, and like it much." 
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GREENLEAF'S NEW MATHEMATICAL SERIES. 



GREEN LEAF'S 
HIGHER SCHOOL MATHEMATICS. 



NEW ELEMENTARY ALGEBRA. 

This is a well-known popular favorite, and admitted on all hands to be a worl 
of rare excellence. Its extraordinary success has led to the publication of I 
number of imitation treatises, but all falling far short of the merit of the original 



NEW SHORTER COURSE IN GEOMETRY. 

Thes increased attention given of late to the application of Geometry \i 
Elementary Education, has made a necessity a brief course like this. It containi 
all the more important theories and problems of the science, with exercises foJ 
original thought and practical applications. The success of this work shows thai 
it is meeting a general want. 



RECOMMENDATIONS. 



From Horatio O. Ladd, Principal State Normal School^ Plymouth^ N. H., July 14, 1875.- 
" We have used GreenleaPs New Elementary Algebra in our Normal School with very genera' 
acceptance to teachers and pupils. It holds an honorable place in the excellent Mathematical 
Series which. the author has so long furuished to the schools of our land." 



From Edward G. Ward, Principal 0/ Public School No. ix, jf^rsey City, N. J. — "My er 
perience with Greenleaf 's Mathematicsjustifies me in speaking of them in termb of the highest 
commendation. The Geometry, the Algebra, the- Arithmetic, — are all good." 



From J. D. Smith, Principal of Worcester Academy^ Mass. — " My experience has convince/ 
me that Greenleaf's Elementary Algebra stands among the very best works on the subject. W( 
use the work in this institution." 

From^ Georgb A. Wentworth, Professor of Mathematics^ Phillips A cademy^ Exeter^ N.H 
— "I have used Greenleaf's New Elementary Algebra for more than six years. It has proved si 
satisfactory that I have no desire or inclination to change for any other." 



From^ Isaac N. Carlkton, Principal of Normal School^ Conn. — "Although sorely pressel' 
to adopt some other Algebra, we still continue to use Greenleaf's in the Normal School, and con 
sider it M^ Best* 
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GREENLEAF'S 
UNIVERSITY MATHEMATICS. 

New Higher Algebra, 

This elegant treatise, containing many important improvements, meets very 
fully the requirements of* the best standard of instruction in Agricultural Col- 
leges, Institutes of Technology and Universities. 

Elements of Geometry. 

Its arrangement is the simple order adopted by Legendre. The acknowl- 
edged improvements of M. DeCunha have been carefully incorporated into 
the worit Numerous miscellaneous Geometrical Exercises are a distinctive 
feature, and make the course both complete and practical. 

Elements of Trigonometry. 

In this comparatively short course, Plane and Spherical Trigonometry is 
analytically treated and practically applied. The Trigonometric Functions, in 
accordance with the modern method, have been regarded as ratios. The work is 
full and eomprekensivcy containing the most useful applications, with full tables, 

IMPORTANT TESTIMONY. 

FrofH C. O. Thompson, now Principtd of JnstUnie of Technical Science, Worcester^ Mass. — 
** Grecnleaf 's Algebras work well in my school. The New Elementary is logical, lucid, progres- 
sive, and dignified, and the Nbw FIighbr is, if possible, better than the Elementary." 



Front QMk^xxsi H. ^varHy Professor of Mathematics^ Bowdoin College^ Me. — '*! have care- 
fully examined Greenleaf 's Algebras, Geometry, and Trigonometry of the New Comprehensive 
Series, and find they are admirably adapted to the purpose for which they are designed. Clear, 
sufficiently concise, and printed in excellent taste, they can hardly be surpassed as introductory 
text-books. Greenleaf 's New Higher Algebra has long been a popular text'book in this college." 



Front J. D. Runklb, now President of Massachusetts Institute of Technology, Boston. — 
" The greatest care has evidently been taken with the style of the Geometry. After a careful 
search we have not been able to find one expression which we felt sure could be improved." 

From Seldrn J. Coffin, Adjunct Professor of Mathematics, Lafayette College, Pa.— 
" Greenleaf's New Higher Algebra, by its judicious arrangement and the practical nature of its ex- 
an^ples, commends itself to the favor of teachers. The work excels in the mode of presenting the 
general theory of Equations ; and the sections on Variation, Useful Formulas, and the chapter on 
Radical Quantities are of great practical value." 



From fi. J. Thompson, Professor of Mathematics, University of Minnesota.— ^^ I have exam- 
ined Greenleaf 's Trigonometry, and like it well. I am pleased with its systematic and logical 
"reatment of the subject, and also with the practical work it introduces to tl\a stA\.dft.Tv\., V-^oa^xi&fc 
It in my future classes." 
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PARKER*S EfXERCISES IN COMPOSITION. 



PARKEE'S EXEEOISES DT OOMPOSITIOIT 

REVISED AND ENLARGED, 

By JAMES H. HAMILTON, M. D. 



A COMPLETE COURSE ZN" OWE BOOK, 



The attention of Teachers is specially invited to the improvements con- 
tained in the present edition of this useful Manual, which has been a great 
favorite in the School Room for so many years. It now appears in a new and 
more attractive dress, and in a form to render it more useful. 

It is believed that " Parker's Exercises," in its revised and enlarged form, 
will prove a useful auxiliary in teaching Composition and Rhetoric, for the fol- 
lowing reasons : — 

1. The work is progressive ^ commencing with very easy and simple exer- 
cises, and concluding with the general principles of Rhetoric, — thus comprising 
a complete course in one book. 

2. Capitals and Punctuation are clearly and fully treated where they should 
be, in the body of the work, and njQt in a brief appendix. 

3. The whole work is divided into four distinct parts, presenting in order 
the different departments of Composition ; as words, sentences, discourse, etc 

4. A Chapter of Miscellaneous Exercises is given as a general Review of 
all the Lessons. 

5. The exercises in this volume have stood the test of the School Room. 
Most of the original exercises have been retained, and a number of new ones 
added to render the work more complete. 

This work has been approved for, and is now used in some of the most im- 
portant schools of New York City, Boston, Worcester, Lowell, Providence, New 
Haven, etc., and in the public or private schools of many other important 
places in different States. 
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VV^HAT IS SAID OF IT. 



From Rbv. Edward Ccx>ice, D. D., late Principal of WesUyan Academy ^ JFilbraJuitn, 
flfass. — " We have used Parker's Progressive Exercises in English Composition, in the institution 
the past year and are well pleased with the work. It possesses the advantage of presenting just 
whsLt the pupil needs to learn, and in the briefest possible manner. I know of no similar work 
which answers our wants so well ; ** multum in parvo^'' is practically realized in it." 



Front Prof. F. A. Allen, late Principal o/ State Normal School^ Pa. — "I am glad to see 
this new little gem of a book, Parker^s^ Progressive Exercises in Composition. Many thanks to 
Mr. Hamilton for revising this best of old standard works. We like the book and its division into 
/bur parts. Success to it. 



From Prof. Alexander Winchell, LL.D., <?/" University of Michigan. — "I always 
liked Parker's Exercises in English Composition, and I like still more the revised and enlarged 
/dition. My tastes, no less than occasional occupations, have led me to become acquainted with 
works of this class, and I do not express a recently formed opinion, when I say that Parker's Ex- 
ercises has always had my highest approval. The writing of compositions becomes here an 
amusement. It is generally the dreaded drudgery of the school. 

** This loork begins at the level of the lowest capacity, and floats him along tvithout his con- 
f:iatiSHess, certainly without a wearisotne effort, to the mastery of a finished style. I presume it 
«ras intended for preparatory schools ; but I am sure a Freshman in college could have no better 
rhetorical drill than to begin with the first lesson and faithfully follow on to the last. Small as the 
book is, unpretending as it is, it teaches exactly those things in which my experience informs me 
^t even college students are very apt to be sadly deficient." 



From Joseph Hall, A. M., Principal of Public High School, Hartford, Ct. — "We continue 
io use the revised edition of Parker's Exercises in English Composition, with constant and uniform 
^uccess. I consider it to be by far the best work of the kind that I have ever seen." 



From J. P. Sherman, A. M., President Pennsylvania Female College. — " I have used 
Parker's Exercises in English Composition, and have found it to be an excellent work, and one in 
4vhich the young take great interest. 

"The new enlarged edition is much improved, and will doubtless have a large circulation." 



From H. Dame, Principal of High School, Bangor, Me. — " It gives me pleasure to state 
that Parker's Exercises in Composition has been in use in our High School during the past three 
years, to our entire satisfaction. I know of no work so admirably adapted to give the younger 
classes in a High School that training in the Art of English Composition, so_ essential to a good 
education, and yet, unfortunately, so often neglected, or crowded out by other studies. The prin- 
ciples are stated with clearness and conciseness, the exercises for practice are numerous and varied, 
and cover sufficient ground to occupy pupils, from two to three years ; indeed, with proper teach- 
ing, it may be made to take the place of a regular text-book in Rhetoric I can fully endorse It a* 
a school-book leaving nothing to be desired." 




From E. O. Hovky, A. M., Principal 0/ High School, Newark, N. 7.—** Many thanks for 
Parker's Exerdses in English Composition, revised by Hamilton. Parker's Exercises was always 
a good book, but it is now the English Com\Ki&\i\ox\ par excellence.^* 






From Edwin Davknport, A. M., St. JohtCs School^ Sing Sing, N.Y. — "I liave had occa- 
sion to admire in Parker's Exercises in English Composition, as revised by Dr. Hamilton, the 
completeness and the system of tlie work. Full as it certainly is, in every matter pertaining to 
the important Art of Composition, it is as far as possible from being an undigested mass of gram- 
matical, rhetorical, and miscellaneous information. By a careful method the student is led to a 
practical acquaintance with all the requirements of correct expression even down to those last 
minutix of advice, which many a practical writer would find of no small service. The system of 
the book, in its arrangement, divisions, judicious fuUness of illustration, and examples for prac- 
tice, leaves nothing to be desired, 

**The topic of Punctuation is treated in a particularly sensible way. 

" Tlie work is excellently adapted to pupils passing through the last three or four 3'ears of our 
schools. No other is so comprehensive and thorough." 



THE QUESTION OF EXPENSE- 

How great is the cost of time to the learner by the use of badly constructed 
text-books, or such as are behind the time. Since time is money, it may often be 
positive economy to adopt improved text-books. Labor-saving tools are as 
much a necessity in the school-room as elsewhere. A cost of a change at intro- 
duction rates, is hardly more than nominal. 

The old book in use, when worn out would have to be replaced at full retail 
price. The introduced book can be had for first supply at two-thirds of the 
retail price, and if the one in use is surrendered, at half-price. 

The question, then, of expense is readily answered. Books are the tools of 
the school-room, and you cannot afford to be without the best 



School Boards and Teachers^ 

are invited to correspond freely with us. 

All of our educational publications are of a standard character, and will be 
^supplied iox first introduction at our reduced prices. Or, when a corresponding 
old book in use is given, at exchange prices. 

Address 

ROBERT S. DAVIS & CO., Publishers, BOSTON, 

OR THEIR INTRODUCINa AGENTS : 



7 
14,2 and 144 Grand Street, I^^ew York* 



Keohuhf Iowa* 

Who win supply Committees and Te3LcV\ftrs on Favorable Terms. 
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